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“British Firefighters After Nazi Raid” (Acme Photo). On the 75th 
Anniversary of the founding of the National Board of Fire Underwriters 
no present world happening can more forcibly bring to our attention the 
need for such a Board and the credit for its past and continuing work than 
the terrible destruction by fire on the European continent. The National 
Society of Professional Engineers takes this opportunity to pay honor to 
the National Board of Fire Underwriters for its 75 years of constant effort 

on behalf of the public in the field of fire prevention and reduction of 


insurance rates, and wishes the Board, Godspeed. 
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EDITORIAL 


A 75 Year Crescendo* 


Moonlit night—fleecy clouds—city quiet—tenseness—will they come over to-nite 
—far away drone—slow rising pitch—yes they’re coming—howling siren—the vul- 
tures!!—fire balls falling from the skies—smother them—quick—blaze in the next 
block—give it water—more lines of hose—“antis” beat a tattoo—one Jerry down— 
fire’s out—thumbs up—‘there’ll always be an England.” What a year to celebrate 
the 75th anniversary of a non-profit organization—The National Board of Fire Under- 
writers banded together to reduce the fire waste of our nation. 


For if any year in this old world’s tragic history has specialized in fires, it’s 1941 
with its incendiaries dropped from the sky. The founding fathers in 1866 certainly 
did not picture whole cities going up in flame because enemy planes swarmed over 
it in droves dropping fire bombs on roofs built to protect innocent heads. Yet in 
Europe whole nations face such a terror. If such come to us we will more nearly 
appreciate this Board’s achievements for our relatively high standards of building 
construction, of water supply, of fire fighting equipment, skilled personnel both 
volunteer and professional, fire alarm systems, well trained police, zoning, etc. 


The Engineering profession is proud of those engineers who have devoted them- 
selves to a life work of research, inspection, or other phases of the Board’s work. No 
phase of engineering could give more satisfaction,in public good accomplished and 


in tangible results. 


Such catastrophies as the March 18, 1931 natural gas explosion in the New 
London, Texas school; the April 23, 1940 Dance Hall fire at Natchez, Mississippi 
serve to prod us into keeping constantly alert and to emphasize the satisfaction we 
have in knowing that day in day out for 75 years a great scientific organization is 
diligently working to cut down fire loss—save property and life and never let up for 
one minute. Yes—we pay our deep respect to this great National Board of Fire Under- 
writers, to all its members and more especially to its many committees—“Fire Preven- 
tion and Engineering Standards,” “Construction of Buildings,” “Incendiarism & 
Arson” —“Public Relations”—“Laws” and “Maps” and to all the others. 


We are grateful—yours is a constantly increasing fullness of tone—a 75 year 


crescendo. 
Ropert CRAIG 


*This is the 75th anniversary of the founding of the National Board of Fire Underwriters. 
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Engineering Insurance 


By FERRIS L. OSBORN, N.S.P.E. 


Hartford Steam Boiler Inspection and Insurance Company presented before the Fifty-sixth Annual 
Meeting of the Illinois Society of Engineers held jointly with the National Society of Professional 
Engineers at the Hotel Sherman in Chicago on January 30, 31, and February 1, 1941 


The Author is a chemical engineer. University of Illinois—Class of 
1925. He has been in power plant work since he was a senior in high 
school, with the exception of two and one-half years as an engineer 
in the Highway Department of the State of Ilinois. The power plant 
work included operation, design, construction and trouble shooting. 
and for the past five years boiler and machinery insurance. Engineer 
Osborn is President of the Illinois Valley Chapter and Chapter Repre- 
sentative on the State Board of Directors of the Illinois Society of 
Engineers. He is a member of the National Society of Professional 
Engineers. His hobbies are making walnut furniture in the winter and 
boating in the summer. 


HERE is some question in my mind as to whether 
the correct title of this paper should be “Engineering 
Insurance” or “Insurance Engineering.” Modern plants 
today, whether they be power plants, public utilities, or 
almost any kind of plant, involve construction, manufac- 
turing or operations requiring the use of boilers and pres- 
sure vessels or Diesel engines, gas engines, steam engines, 
turbines, motors, pumps, generators or some other of 
many kinds of miscellaneous equipment. Several types 
of engineering have entered into the development and 
construction of these plants. Designing engineers have 
produced the plans and specifications. Construction en- 
gineers have built the plant. Operating engineers run 
it So as to produce the desired output of goods or services. 
However, all three of the above branches of engineering 
must be based on a fourth, which is a fundamental part 
of each of the other three. This fourth type of engineer- 
ing has to do with the continuous safe and economical 
operation of all of the equipment so that it may perform 
fully the jobs for which it was intended. It is this kind 
of engineering that in effect certifies and guarantees by 
an insurance contract certain features of the job which 
has been finished or is being done by the other branches 
of engineering. It is this last kind of engineering which I 
wish to discuss in this paper. 


Many plant owners feel that one experienced Chief 
Engineer should have the ability to har.dle all the various 
problems that may arise in the course of plant operations. 
Yet careful consideration will quickly dispel this idea. 
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Very few plants, even large ones, have the necessary 
equipment. To find the many tell-tale evidences of 
danger, insurance companies use engineer specialists op 
turbines, Diesels, electrical equipment, boilers, etc., who 
are not only trained in safety matters but are also ex. 
perienced in the maintenance and operation of certain 
types of equipment. Their advice on operating problems 
is invaluable to plant owners and operators as they are 
able to bring their experience in hundreds of plants to 
the assistance of one. 

This engineering service cannot be purchased as such, 
Only the insurance may be purchased. The engineering 
and inspection work is provided through the insurance 
company primarily to prevent accidents for which it would 
have to pay. However, this accident prevention also 
protects the assured against the loss of life and property 
and the many indirect losses that result from such occur- 
rences. This service has been found to prolong the use- 
ful life of the equipment and, in many cases, to reduce the 
operating expense. 

In a paper so short as this it is possible to mention 
only a very few of the fundamentals of “Engineering 
Insurance.” However, I should like to emphasize two 
of the most important items for your guidance in the 
event that you are in the need of, or come into contact 
with the selection of such protection. First, “Engineering 
Insurance” is the result of a demand for protection which 
in every case resulted from frequent and serious accidents 
to boilers and machinery. Second, the result of this de- 
mand was the establishment of an engineering inspection 
service guaranteed by means of an insurance policy. 

During the middle of the last century, the use of steam 
power came into prominence for manufacturing and for 
propulsion. With it came many disastrous explosions, 
which were so serious and so frequent that alarm was 
created among steam users. The general public looked on 
these accidents as mysterious, and many fantastic theories 
were advanced in explanation of them. In 1860, a group 
of engineers in Hartford, Connecticut, members of the 
Polytechnic Club, met to investigate the question of 
boiler explosions. These men were interested in the use 
of steam through their connections with manufacturing 
enterprises and in various other ways. Steam pressure 
in use had increased to a maximum of about 100 pounds 
per square inch and scientific minds were searching for 
some means of protection against frequent and disastrous 
explosions. These Hartford engineers decided to invest 
gate boiler explosions with a view to determining the 
causes, and from their findings concluded that most 
boiler explosions were due to definite defects or condi: 
tions which could be detected in the incipient stages by 
men trained for that work. a 

The work of these men was interrupted during the Civil 
War, but their study of means for detecting accident 
producing conditions had so progressed that about 1866 
some of the engineers reached the conclusion that they 
could establish a regular inspection service along thest 
lines and could, for a small charge, guarantee their i 
spection service, by affording insurance up to such amoutl 
as the client chose to select as his policy limit. This form 


THE AMERICAN ENGINEER 


seriou 
by co 
agains 
the r 
plosio 
more 
breake 
gines, 
and ¢ 
machi 
motor 
Follow 
was n 
fly wh 
ages v 
chiner 
All 
telve 
origins 
elimin: 
operati 
to be ; 
ginnin; 
be 
supery 
ance 
ing to 
nal fee 
hefore 
approv 
80 
In tl 
as to tl 
Operate 


MARCI 


of p 
in E 
4s “ 
| is 
Use 
form 
knov 
to p! 
they 
| insu 
iat 
th 
| powe: 
count 
| Cove: 
under 
time 
| for i 
| 


nual 


nal 


cessary 
ces of 
ists on 
who 
SO ex- 
certain 
oblems 
ey are 
ints to 


such. 
eering 
uranice 
would 
n also 
operty 
occur- 
Use- 
ice the 


ention 
eering 
e two 
in the 
ontact 
eering 
which 
idents 
is de- 
ection 


steam 
for 
siONs, 
1 was 
ed on 
eories 
f the 
on of 
Use 
uring 
assure 
ounds 
g for 
strous 
vesti- 


of protection was not unknown, as it had been afforded 
jn England by an organization formed in 1855 and known 
as “The Association for the Prevention of Steam Boiler 
Explosions and for Effecting Economy in the Raising and 
Use of Steam.” Other similar organizations had been 
formed in England and the success of their efforts was 
known to the members of the Polytechnic Club. In order 
to provide this guarantee in a regular and proper manner, 
they decided to organize a company for the inspection and 
insurance of steam boilers. This company was called 
The Hartford Steam Boiler Inspection and Insurance 
Company. 

This new company was ready to do business early in 
1867 and the first policy was written on February 14 of 
that year. Since that time other companies have under- 
taken the writing of this kind of insurance until now there 
are more than twenty companies in the field. As boiler 
insurance progressed it was found that there were many 
kinds of vessels in manufacturing plants which were sub- 
ject to the pressure of steam, air, gas, water, or some 
other liquid, and that the hazards of operation of these 
vessels were very similar to those of boilers. The in- 
surance was extended so that these unfired pressure ves- 
sels could have the same protection as that available to 


boilers. 

‘As boiler insurance developed with the discovery of 
better ways and means for the prevention of accidents and 
the reduction of losses, consideration was given to the 
application of these same principles to other forms of 
power plant equipment. One of the common hazards en- 
countered was the explosion or bursting of fly wheels. 
Coverage against this hazard was first afforded in 1901 
under the classification of “fly wheel insurance.” Some 
time later, steam turbines came into use and the need 
for insurance was soon demonstrated by one or two 
serious accidents. A make-shift protection was supplied 
by combining boiler and fly wheel coverage to provide 
against explosion due to steam pressure or disruption of 
the rotating parts. This service still exists as “ex- 
plosion coverage” for steam turbines. As time went on, 
more complete protection was desired and in 1919 “engine 
breakdown insurance” was made avialable for steam en- 
gines, internal combustion engines, reciprocating pumps 
and compressors. Soon afterwards, in 1922, electrical 
machinery insurance was inaugurated for generators, 
motors, transformers, rotary converters and switchboards. 
Following this in 1925, complete breakdown insurance 
was made available for turbo generators. Then in 1928, 
fly wheels, engine breakdown, electrical and turbine cover- 
ages were all combined intu a form now known as “Ma- 
chinery Insurance.” 

All of this insurance, representing a premium outlay of 
twelve to fifteen million dollars a year, is based on the 
original premise that “correct engineering practice will 
eliminate costly accidents.” The regular inspection of 
operating equipment by trained engineers has been proven 
to be a most important part of this practice. At the be- 
ginning of this work much of the trouble was found to 
be in faulty design, poor materials, and lack of adequate 
supervision during manufacturing of the boilers. Insur- 
ance engineers directed their attention to this by offer- 
ing to inspect the boilers during manufacture for a nomi- 
nal fee and to place their stamp of approval on the boilers 
before they were sold. This procedure has met with such 
approval that today nearly all boilers manufactured are 
80 inspected and approved. 

In the early years there were no regulations whatever 
as to the kind of boilers or pressure vessels that might be 
Operated. However, due to the number and seriousness 
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of the accidents, certain state and city laws were passed 
which regulated the number and kind of inspections which 
were required in that city or state. As early as 1868, a 
law appeared in the statutes of the ¢ity of Philadelphia, 
and the District of Columbia passed a law in 1873. In 
more recent years a number of states and cities have 
passed boiler inspection laws until at present 29 states, 
41 cities and the District of Columbia have such laws. 
Practically all of these laws specify compliance with the 
boiler code of the American Society of Mechanical Engi- 
neers, commonly known as the A. S. M. E. code. This 
code applies to the construction, installation and some- 
what to the operation of the boilers. Insurance inspectors 
must hold certificates of competency to inspect boilers in 
cities and states having these laws. 

The same type of inspection during manufacture has 
not been worked out for machinery, but even in this case, 
designers and manufacturers of power plant equipment 
work very closely with the engineering departments of the 
large insurance companies in order that they may be 
sure that their equipment will stand up under its every- 
day operating requirements. 

All of this development and expansion of engineering 
insurance has taken place due to accidents happening to 
operating equipment. The more frequent and the more 
serious that these accidents. have been, the more qiuckly 
has insurance protection been demanded. Engineers know 
that certain underlying hazards are present in any equip- 
ment and it is the function of the insurance company to 
provide insurance against various losses on average risks. 
With regard to pressure vessels, the main hazards result 
from the pressure of the steam, air, gas, water or other 
liquid therein. This hazard is not only that of normal 
pressure but also the expansion force of the contents in 
case they should be suddenly released. In the case. of 
steam boilers, the steam that is generated must be used 
or excess pressures would quickly develop. It is for the 
relief of excess pressure that all boilers are fitted with 
safety valves. Also, boilers and pressure vessels are sub- 
ject to corrosion, deterioration and wear, so that after 
a period of years they will be considerably weaker than 
when new. To offset this, they must be built to stand 
four or five times the normal operating pressure. This 
extra strength is known as the factor of safety. 

Yet all this care in the design and construction of 
boilers and pressure vessels means nothing if the equip- 
ment is not properly maintained. It is this function of 
the insurance company boiler inspector to examine the 
object regularly in every detail; to see that all safety ap- 
pliances are in good order and properly adjusted ; to see 
that any corrosion or rusting is immediately corrected ; 
to see that the object is free from scale, pitting, caustic 
embrittlement and other deterioration; and to see that 
all auxiliary equipment is in safe and proper operating 
condition. The importance of this might be illustrated 
by the fact that an ordinary boiler operating at 100 
pounds per square inch pressure is said to have enough 
inherent energy, if exerted in one direction, to project 
the boiler prependicularly for three and one-half miles. 

Rotating fly wheels carry within themselves a tremen- 
dous energy that is trying to burst them through cen- 
trifugal force. Shafts not only carry the weight of the 


wheels but may be subject to severe strains due to wear 

or misalignment. Metals crystallize; cracks develop, par- 

ticularly at points of great strain; oil lines become 

plugged ; and numerous other things are constantly happen- 

ing to machinery in operation. All of these things or any 

of them may lead to or be the direct cause of an accident 
(Continued on page 20) - 


| 
wie 
the 
most 
ondi- 
es by 
dent: 
1866 
these 
f im 
form 
: 


Professional Needs and Assistance for the 
Young Engineer 


By JULIAN MONTGOMERY, N.S.P.E. 


Consulting Engineer, Austin, Texas. Address before the Fifth Annual Conference of The Texas Society 
of Professional Engineers, Inc., January 11, 1941, Driskill Hotel, Austin, Texas 


AM glad to see all you young engineers present for 

this discussion. And those of you that are not so 
young, I want you to take yourselves back to the days 
when you were seniors and just graduating. Because if 
you do not, you probably will not get as much value 
from my talk as you would otherwise. 

This subject of mine is called “Professional Needs of 
and Assistance for the Young Engineer.” We have in 
highway construction a term that is very familiar to us; 
that term is “select material.” And by that term we mean 
that we take the excavated materials and select the better 
types to be used in the top of the road foundation and 
select the poorer types to go on the bottom of the founda- 
tion. The reason for this is that the better types carry 
greater loads, so we place the unstable types at the bottom. 
Now, let’s apply that procedure to the selection of the 
engineering student :—we find that some of the older pro- 
fessions, the medical and the. legal, select their students. 
I have been reliably informed that eighty-five per cent 
or more of the students that enter the Galveston Medical 
School graduate. That is a very high per cent. If the 
engineering colleges were to use some such method for 
selecting their students, if some formula can be prepared 
that will be rational and reasonable so that a high type of 
student can be selected to study engineering, then I dare 
say that our engineering schools would avoid ruining 
some good farmers in order to make some poor engineers. 
Accordingly I would start way back there in the begin- 
ning and have some method of selecting our students. 

Then after I had selected my student, or during the 
selection of the student, I would have to remember that 
in addition to his native ability there are certain pre- 
requisites that are essential to the success of any pro- 
fessional man, and you know them as well as I do. Right 
at the top of the list I would place health—good health. 
Regardless of a student’s native ability, he has to be so 
active, especially in his earlier days in practicing his pro- 
fession, that he must have good health. For the past 
several months I have spent a good deal of my time on 
my back, and I have had sufficient time to do a little 
thinking and reading. The two books that I read most 
are the Bible and a book entitled The Importance of 
Living by a heathen Chinese philosopher named Lin 
Yutang. We engineers are interested in economics. Lin 
Yutang said he didn’t understand economics very well, 
but he said for that matter economics didn’t understand 
him very well either. I think a lot of us are in that 
position. On the fly leaf of the book he has this to say, 
and it is a fundamental truth: “those of use who take 
leisurely the things that the people of the world are busy 
about can be busy about the things that the people of 
the world take leisurely.” . That is hard for an engineer 
to practice, he is so active, but it is conducive to a long 
and happy life. 

Then I must tell you of another incident. Lin Yutang 
was discussing health and happiness and was showing 
how closely they parallel each other, and referred to a 
venerable president of one of our eastern colleges in those 
days when students had to attend chapel (they don’t 
_ have to these days). Every morning the president talked 
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to his students, and he would say—‘Young men and 
young women, the way to be happy is to read the Bible 
every day and keep your bowels loose.” There is a 
profound truth in the venerable president's statement, 

Right along at the top of these attributes I would place 
hard work and perseverance. And tied in with that word 
perseverance are faith and courage. You can’t have faith 
without courage, you can’t persevere unless you have 
faith, and you can’t work hard unless you persevere. 
They are all tied in together. A young engineer must 
always have the courage of his convictions, whether right 
or wrong. 

Then right along at this stage, I would place the at- 
tribute of loyalty. And a man can't be loyal unless he 
has integrity, is an honest man. So they are all tied in 
together, and no man that has ever attained success lacked 
these few attributes that I have named. To my mind a 
disloyal man is a traitor and is a cheat, and whenever the 
time comes that a young engineer, or an old one, for that 
matter, can’t be loyal to his employer, cannot be loyal to 
his boss, then he ought to give up his job right then and 
there. There is one thing that he must learn from the 
very beginning. That is, he has to go right down the 
middle of the road. He can’t deviate this way or that. 
But so long as he stays in the middle of the road,he will 
show the proper attitude about his job and he will find 
too, that it is the best way to keep a job. 

Now, we will suppose that the young engineer has all 
of these attributes and we will suppose that he has his 
degree and is ready to start out in the world. Taking 
up the needs in their chronological order, I will ask, from 
there on, what is his first need? He has just graduated. 
I will say that the first need after he has graduated is 
education. Looking back on my own experience, I thought 
when I finished at the University of Texas that I was 
through then and forever with having to take examinations, 
and it was with a feeling of great relief that I left the 
University,—one reason because I would never have to 
take any more examinations. Well, within a year I had 
obtained a Research Fellowship and had entered the Uni- 
versity of Illinois. There I had to take some more ex- 
aminations. And, when I got through at the University 
of Illinois I thought: now I know I am through taking 
examinations. In two or three years the war broke out. 
I entered the officers’ training camp and every Saturday 
morning we had some pretty stiff examinations. 

The young engineer must appreciate the fact all through 
life that he is never through studying, and for him to be 
aggressive and progressive and to use first class methods 
of procedure all the time, he must continuously devote 
himself to studying. I can recall that when I was a stt- 
dent I never heard of city planning. It wasn’t mentioned 
to me by any of my professors. I never saw it in any 
technical literature. It wasn’t in the textbooks. But jut 
shortly after I got out of school, the city plan came into 
vogue, and we had to learn about it. We had to buy out 
textbooks. We had to read reports. The same thing 
can be said about soil mechanics. Who ever heard of sol 
mechanics when they were in the University 30 years 
ago? It wasn’t mentioned in. any textbook then, and 

none of the professors knew anything about it. But tt 
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a special line of engineering today, and the engineer 
sho doesn't know something about it, sooner or later will 
ind himself in difficulty. I believe you will agree with 
ne that most of our textbooks are obsolete with regard 
certain modern practices; they have to be, necessarily, 
yeause some methods change fairly rapidly. 

The young engineer also can learn from the technical 
atalogs. There are things mentioned and taught and 
justrated and analyzed in technical catalogs that he won't 
et for years in a textbook. 

Another way that a young engineer must educate him- 
gis to make available to himself the data and informa- 
jon that are assembled in our State and Federal Depart- 
nents, like the State Board of Health, the State Board 
(Water Engineers, and like the Federal Bureaus; the 
hepartment of Agriculture, the Bureau of Public Health, 
de, They have devoted a lifetime to collecting data and 
formation that are now available to the young engineer. 

Fortunately for me, I went to work for an unusually 

engineer, and he told me I should subscribe to a 
tchnical journal. I did, and have ever since. My advice 
the young engineer is to subscribe to one or two lead- 
ig technical journals in his field of engineering and 
yver to quit that subscription. And, too, possibly while 
ie is young, this engineer should write technical articles 
pr technical journals. Maybe they will be turned down 
te first two or three times, but sooner or later he will 
stablish contacts with the editors of those journals where 
try will print his articles, and the contacts he makes will 
invaluable to him. 

The young engineer soon will realize that the chief 


vue of his college education lies in learning where to 


ind the information needed and being able to understand 
ad to use it after he finds it. 

Next I would take up his engineering experience, and 
tecan control that experience. He should have the help of 
molder engineer. I understand that in Nebraska, young 
tgineers are taken under the wings of older engineers for 
ive years after they graduate. The young engineer, as 
llook at it, is interested in details. He is interested in 


knowing exactly how he should stake out his job. Whether © 


isa sewer job, a road job, or a building, he wants to 
know exactly how to stake it out, and the right kind of 
aboss will tell him how and not just send him out to do 
te work. He is interested in knowing the details of pre- 
paring reports. He wants the details of inspection work. 
Sich information is not contained in textbooks-—they 
would be too cumbersome. __ 

Some engineers in their studies have qualified them- 
elves for a particular branch of engineering. I believe 
tat before he starts in that particular branch, the young 
‘gineer should spend a year or two in other phases of 
gineering so that when he does get off into his specialty 

will know something about allied phases of engineering. 

ee is no special phase of engineering so complete but 
what you need at times to practice other phases of en- 
gineering along with it. There is no better place for a 
jung engineer to learn general engineering practice 
lan in the office of a private practicing engineer who has 
‘good practice, who is a good engineer, and who practices 
sieral engineering. Another good place for a young 
‘gineer to learn most phases of engineering is in the 

te of the city engineer of a city from fifteen thousand 
fifty thousand population, because in cities of that size 
it engineers have to do all the phases of engineering. 

you get into a city of larger size, then you will do just 
¢ thing—you will be in the sewer department, or the 
Nater department, or paving department, but in cities of 
‘naller size, you will practice all of them, and you will 
lam all the phases. 
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So far I have avoided saying anything about accepting 
responsibility, but before a young engineer can get any- 
where at all, before he has had much experience, his boss 
is going to come in and tell him to go out and do some 
job that he has never done before. The young man is 
going to have to be willing to accept responsibility right 
off the bat. Of course, he is going to make mistakes, 
but he should not be afraid of making them, if he is serious 
about his work. There is just one thing about making 
mistakes,—we always try to avoid making the same mis- 
take twice, and if he approaches his work with the proper 
mien, he can avoid making the same mistake another 
time. It takes a lot of courage to admit making a mistake. 
An engineer must always be honest enough to admit 
making a mistake when he does make one. It takes cour- 
age, and while ‘it hurts, it pays strong dividends. I know 
of nothing that pays stronger dividends than to have the 
courage to admit that you make mistakes. For one thing, 
your boss will know that he can depend on you, that you 
tell the truth. 

These are some of the professional needs of the young 
engineer. Now, what about the assistance for the young 
engineer? There is no use in giving an engineer lots of 
education and making a professional engineer out of him 
if he never gets a job, so the first assistance that he needs 
is getting a job. What is the best and proper way to 
do that so he will have the right kind of work? That 
is something to think about. I feel that our large engineer- 
ing schools should employ permanent personnel directors. 
They should be men trained in psychology that know how 
to size up the young engineer, how to go into his back- 
ground, his education, and who are acquainted with the 
needs in public life and private practice. Men who are 
acquainted with the officers of the large corporations and 
organizations, and of the public departments, city en- 
gineering offices, and counties, and of the political sub- 
divisions, so that at all times they will have their finger 
tips on the needs of the engineer and on the requirements 
of the employer. That way they can locate the young 
engineer in the proper place and it won’t be a hit and miss 
proposition like we find in some of our schools today. I 
really don’t know whether any of our universities follow 
such procedure but I believe that if they don’t, they should. 
I think it should be included in the budget and the ad- 
ministrative staff. So much for that. 

What about the Board of Registration? What about 
our paid secretary? I believe that provision should be 
made and the law amended to include in the secretary’s 
staff a trained personnel officer who will always be at the 
beck and call of the unemployed engineer in Texas, espe- 
cially all the licensed engineers and all the young engineers 
who come out of school each year. I see no reason at all 
why such should not be done, especially with their eighty 
thousand dollars lying up in a fund that cannot be touched 
at present. It is too bad, of course, that no one could 
foresee such a condition and certainly the Board isn’t at 
fault, and certainly the Secretary isn’t at fault, but it is 
too bad that the engineers, as hard up as they have been 
during this depression, have had to pay in so much surplus. 
I agree with others who have spoken, that immediately 
the registration fee either should be reduced or eliminated 
entirely. They don’t have registration fees for some of 
the other professions, and I tell you, Gentlemen, we are 
looking at our profession more in the light of a trades 
union. I don’t believe we are looking at it with enough 
idealism. Our ideals aren’t high enough with respect 
to our profession. We are looking at it more in the light 
of a union, and I think we should get away from that 
idea entirely. 

(Continued on page 22) 
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I'he Engineer 
His Responsibilities to the World of Today and Tomorrow 


By JOHN VAN NOSTRAND DORR 
President, The Dorr Company, Inc. 


Editor’s Note—The reprinting of this article was suggested by Dr. Ralph H. McKee, Consulting Chemical Engineer, a member of the New 


York State Society of Professional Engineers. 


Dr. McKee writes—“This was the address that Dorr gave when he \vas awarded the Perkin 


Medal, which is the highest medal in the chemical profession open to United States residents.” 


HE title of this talk would seem to put me on the spot 

as implying that I could, in a brief space, describe 
the world of today, and that I had at least some idea 
of what the world of tomorrow would be like. As we 
all know, a prophet is in the most unprofitable industry. 

What I want to say boils down toa few simple thouglits, 
none of them new, but they are very much on my mind. 
They relate to these questions: What is the relation of the 
engineer to the world we see about us today? What are the 
distinguishing characteristics of an engineer? And in the 
light of these, should he not have some special responsi- 
bilities about the world of tomorrow? 

Take the first question. How does our profession tie in 
with the distinguishing characteristics of the world of 
today? It isn’t very much of ah exaggeration to say that 
we have been the instrument ef its creation. We are also 
‘the instrument of its destruction. On the constructive side, 
we have enlarged the universe to new outermwst stars with 
our telescopes and weighed new worlds and analyzed 
their component parts. On the other hand, we have shrunk 
the surface of the earth so that we can transport our bodies 
to any part of it within a week and can hear a voice in- 
stantly from almost any point on land or sea. Gravity no 

_ longer freezes us to the earth. We wield a sledge hammer 
to conquer mighty mountains and forge a thunderbolt to 
crack the infinitesimally small, to make use of even its 
atomic energy. We transmit the power of a waterfall by 
a gossamer line of wires. We win from coal deliverance 
from disease. What we eat, what we wear, what we do, 
the very face of the world—we have transformed in a cen- 
tury by our engineering. 

We are also, at the moment, the prime instrument of 
destruction in this same world we have transformed. It 

is through our genius that fire is raining down on cities, 
that many of the most glorious architectural achievemenis 
of our civilization are crumbling into dust. that whole 
populations have been driven underground in search of 
safety. Without us, those at sea would have only the reia- 
tively gentle breath of the tornado to fear; men and women 
with generations of free living back of them, would not 
now be under the dictator’s iron hand. The whole ma- 
chinery of offense and defense in this catastrophic present 
is of the engineers’ devising. 

What are the characteristics of this engineer whose roie 
is so vital in the world of today and, let us hope, so pro- 
ductive for the world of tomorrow ¢ 

First of all, the engineer requires vision, imagination, 
the power to see things vividly while they are still only 
ideas. In other words, he has to have his eye on his goal 
from the moment he undertakes a job. Next in importance 
is a spirit of cooperation. The engineer learns early in his 
career that only by working efficiently and happily with 
others can achievement be attained. Then he needs cour- 
age, courage to dare when his course has been determined, 
courage to go ahead in spite of all obstacles when he is 


_ sure of his path. 


_the engineer must play a tireless role. If the United States 


Furthermore, the engineer must have a great respect 
for truth. He must know all of the pertinent facts and 
analyze his problems objectively and honestly, striving to 
reach the best possible solution if the ideal one is unattain- 
able, as it usually is. In other words, he must exercise 
good judgment. 

One other characteristic—the work of an engineer js 
essentially that of creating and giving rather than of getting 
for himself. The new knowledge that he wins goes into 
a common store, the inventions that he makes go into 
world-wide use, the bridges that he builds carry the feet 
of multitudes whom he never sees. 

These qualities are obviously essential in the building 
of a new world. However, before there can be any recon- 
struction, our first task is to make sure that something is 
left to build on. For the present the whole energies of this 
nation must be concentrated upon total defense, and here 


is to become speedily the arsenal of all the free peoples 
threatened by the forces of aggression, if we are to provide 
ships and planes, guns, and the other material of modern 
warfare in ample quantities and in sufficient time, then 
the resources of the United States must be assembled with 
a speed and an efficiency heretofore undreamed of. This 
task is pre-eminently one for engineers the. problem is 
to find enough of them for the job and to give them a 
free hand. A recent survey of the probable need for en- 
gineering graduates by next October in the New York in- 
dustrial area alone showed an estimated demand five times 
the size of the 1941 graduating classes in that area, or half 
of all the engineers graduating in the whole country in 
June. 

Yes, the role of the engineer in this world of today is 
clear and unmistakable. Unhappily, here his prime task is 
fundamentally destructive rather than constructive; in 
fact, it is essentially the effective implementing of destruc: 
tion. 

Although his responsibility to the world of tomorrow ts 
not so clear, it is fully as important. When the United 
States entered the first World War, it was as a great 
crusade to “make the world safe for democracy.” I wont 
go into the causes that contributed to our failure to at- 
complish that purpose. No nation, it might almost be said 
no individual, is lacking in some responsibility for ouf 
falling short in that endeavor, and today our very civiliz 
tion is menaced far more threateningly than it was theo. 
If we are to succeed now, a new order struggling for birth 
throughout the world must come into being. Not the om 
founded on force and the predatory instinct which the 
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totalitarian powers would impose upon all men, but oft 
built upon a recognition of the essential dignity of the 
human being and his capacity for working together for 


general good. 
The basic characteristics of this new order are beginniif 
to emerge with increasing clarity in the discussions ? 


(Continued on page 22) 
THE AMERICAN ENGINEER 


divided 
can be 
those y 
Ther 
educati 
enginee 


MARCH 


that 
cati 
ith 
soci 
a cl 
L 
stuc 
thin 
und 
wha 
both 
his | 
TI 
It is 
pres 
thins 
diffic 
| i 
detai 
te 
eithe 
| In 
stude 
Ther 
some 


New 
erkin 


respect 
‘ts and 
ving to 
attain- 
Xercise 


js 
getting 
into 
into 
he feet 


uilding 
recon- 
hing is 
of this 
d here 
States 
peoples 
rovide 
nodern 
then 
with 
This 
lem is 
hem a 


or 


ork in- 
> times 
or 
try in 


day is 
task 1s 
re; if 
struc: 


row is 
Jnited 
great 
won't 
to at: 
e said 
yr Our 
viliza- 
then. 
> birth 
1€ 
h the 
it one 
of the 
or the 


ns 


NEEI 


ENGINEERING: 


A Five or Six Year Course 


FRESHMAN ESSAY 
By VINCENT PETERS 


Reprinted from “Iowa Transit” a publication by the students of Engineering of the State University of Iowa, at the suggestion of Past 


President, D. B. Steinman. The article is by an undergraduate. 


ANY definitions can be given for higher education 

and yet it is difficult to single out any one definition 
that is broad enough to cover all of its phases. Edu- 
cation aids an individual in taking his place in society— 
it helps in solving the problems which are met in a complex 
social environment. This preparation is accomplished by 
a combination of liberal and technical training. 

Liberal education, in the true sense of the word, is the 
study of the immaterial things of life—the intangible 
things that life itself presents. It develops the ability to 
understand human nature and to realize why things are 
what they are. In general a liberal education is an aid 
both individually and collectively. It helps one in taking 
his place in society—to appreciate the fine arts in life. 

The technical training prepares one for a definite position. 
It is an aid to solving the economic problems which life 
presents. In the technical training one studies the material 
things—those which are definite and tangible. It is not 
dificult to see why either a liberal or technical education 
in itself is not sufficient. However, let us go more into 
detail and show why preparation for engineering, definitely 
a technical field, should be spread over a long period, 
either five or six years, and how this can be accomplished. 

In a four year course of instruction in engineering, a 
student’s training is limited almost entirely to one field. 
There is no doubt, but that the various fields overlap to 
some extent. However, due to the fact that the training 
period is limited, it is impossible to take all the courses 
that apply to one or more fields. By extending the engi- 
neering training one or more years, a student would be 
able to take a number of these courses and consequently 
have a much broader knowledge of the entire field of 
engineering. For instance an engineer who has majored 
in structural engineering and is supervising the construc- 
tion of a large hydro-electric plant, would find certain 
subjects in hydraulic and electrical engineering would be 
very useful although they do not pertain directly to 
structural engineering. 

This extended program can also be applied to each 
specific field. New courses could be introduced to give 
the student an opportunity to better prepare himself for 
the field which he selects. These subjects would be similar 
to those that a graduate student would take. Indirectly it 
would mean that a student would be required to take a 
limited amount of graduate work before he would be eli- 
gible for a degree. Certainly a student would be much 
better qualified for a specific field after completing the 
additional training. 

This additional training, however, should not be entirely 
concerned with engineering. That is, to have a complete, 
well rounded training, one must also have some liberal 
education. These so-called liberal arts subjects can be 
divided into two distinct groups, namely, those which 
can be applied indirectly to the engineering profession and 
those which are definitely liberal arts subjects. 

There are many courses tending to give one a liberal 
education which definitely would be an aid to one in the 
“gineering profession. Some of these are: Psychology as 
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applied to personnel management, speech and others too 
numerous to mention. Then too, one could take addi- 
tional courses in English, and the art of writing would be 
very valuable in any profession. There is almost an un- 
limited number of subjects that one could take which 
would be an aid in one’s life work. 

Other subjects, however, would aid only in giving one 
a broader or more liberal education. These are such sub- 
jects as literature, history, general psychology, general 
philosophy, and others. Let us take literature as an ex- 
ample. How many engineers in practice today, assuming 
that they have some leisure time, read such great historical 
novels as those written by Victor Hugo, or plays written 
by Shakespeare or poetry written by an infinite number of 
outstanding men, and women? A person must be trained 
to read—understand— and enjoy these wonderful master- 
pieces of writing. This additional liberal education would 
not have a direct bearing on engineering or any pro- 
fession in particular but it would certainly be an aid to 
understanding and enjoying life itself. 

Engineering training could be extended by requiring 
all students to complete a one or two-year pre-engineering 
course. This would mean, however, that a student would 
perhaps have to take a number of subjects that would be 
of no interest or technical value. A more advisable way, 
would be to extend the engineering course itself. This 
could be done by having additional required subjects and 
additional elective subjects. 

The required subjects could be in both engineering and 
liberal arts. In engineering each could be compelled to 
take one or two subjects in each general field and a 
number of subjects in the specific field that the student 
desires to enter. In this way the student would become 
better acquainted with each general field and better pre- 
pared for one specific field. 

The required subjects in liberal arts should be those 
which could be applied, either directly or indirectly, to 
engineering. These are such subjects as economics, ac- 
counting, applied psychology, English and others. The 
student would definitely benefit by such additional edu- 
cation. It would enlarge the number of fields into which 
an engineering student could enter after graduation. These 
additional required subjects would be almost invaluable 
in one’s life work. 

The student should also be given the opportunity to 
take additional elective subjects in both liberal arts and 
engineering, although the number of subjects in each 
should be limited so as to provide a well balanced cur- 
riculum. In the engineering subjects the student should 
make his own choice as to whether he desired additional 
training in each general field or in one definite field. A 
student entering commercial engineering would perhaps 
desire a more general engineering training than one enter- 
ing a more specific field such as sanitary or structural en- 
gineering. In this way, a student would obtain a more 
complete technical education than could be acquired in 
four years. 

(Continued on page 23) 
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The Engineer in the Federal Service’ 
By E. J. STOCKING 


Principal Examiner (Engineering), U. S. Civil Service Commission | 


T HE recruitment of personnel for the executive branch 
of the Federal government started with the inaugura- 
tion of George Washington as the first executive head of 
the newly formed nation. I do not know who was the 
first engineer employed, but history tells us that President 
Washington, who had considerable reputation as an engi- 
neer, very early in the life of the nation employed Major 
L’Enfant to design and lay out the new capital city. 

In making his appointments, President Washington 
tried to appoint only those who had demonstrated their 
ability to perform certain duties. Washington’s acquaint- 
ance with the country 2pnears to have been quite exten- 
sive, because of his activities during and following the 
Revolution. He sent out letters of inquiry to prominent 
persons of his acquaintance relative to the qualifications 
of applicants for Federal positions. However, without 
the ready means of communication that the electrical engi- 
neers have made available to the modern world, and with 
many outlying and sparsely settled communities to con- 
sider, it was difficult for the early Presidents to know 
much about the qualifications of the various applicants 
for positions. In an effort to obtain worth-while informa- 
tion, they often referred names of applicants to those 
Congressmen who might be expected to know something 
of the applicants’ character and ability. This practice was 
not originally intended as a political gesture, but it did 
not take long for it to develop into a political clearance 
system and as a result many of the appointments were 
given to members of the party in power. 

Thomas Jefferson, the third President of the United 
States, proceeded to remove quite a few of the Federalists 
who had received appointments in previous administra- 
tions and as vacancies occurred he filled them by members 
of his own party. Jefferson’s own policy was a “redress- 
ing of the balance,” a mild form of appointment on the 
basis of party loyalty plus ability. His policy was not 
based on party affiliation to the extent demanded by some 
of his followers, and by no means to that extent which 
was introduced in 1829. Thomas Jefferson is often given 
credit for first starting examination requirements, or set- 
ting up specifications that applicants must meet in order 
to obtain employment in the Federal service. Jefferson’s 
requirements, while not published in an official announce- 
ment, were to be applied to all applicants and consisted 
of meeting the qualifications implied in the following three 
questions: “Is he honest?” “Is he capable?” “Is he loyal 
to the constitution?” However, Jefferson did not con- 
sistently apply his three criteria, but did indicate that he 
hoped the time would come when these would be the only 
criteria. 

Jefferson’s gauge of merit held in a general way for 
the first forty years although, of course, complete con- 
tinuity of service did not exist. For a period of some 
fifty years, starting about 1830, government personnel 
changed with the political winds and partisan removals 
as well as appointments became a part of the accepted 
order. Senator William L. Marcy of New York in making 
a speech during that period coined the phrase, “To the 
victors belong the spoils.” His speech was simply a 
frank avowal of affiliation with the spoils system of his 
native State and a statement of the rules of the game as 
he and Van Buren saw them. 

In 1853 and 1855 Congress made an effort to improve 
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conditions by requiring that clerks in Washington take a 
“pass” examination given by the head of the department, 
Because incumbents were only required to pass the test 
and as the “pass” examinations varied according to the 
person to be examined rather than the position for which 
he was examined, it put little restraint on personal and 
partisan influences and in a few years it was discontinued, 
The multiplication of offices resulting from the Civil War 
clearly showed the need for a change and in 1871 Congress 
vested authorty in President Grant to ascertain the fitness 
of candidates. President Grant then appointed our first 
Civil Service Commission. A system of competitive ex. 
aminations was established, but before the plan could be 
applied very widely Congress cut off appropriations and 
there remained little to show for the effort. 

The cause, although subjected to ridicule and opposition, 
was not entirely forgotten and President Hayes aided the 
cause to a considerable degree by his Executive orders 
concerning the New York Customs Service. Over a 
period of years, sentiment was gradually built up for the 
establishment of a competitive merit system for Govern- 
ment employees. 

It has been stated, with what degree of truth I do not 
know, that it took the assassination of President Garfield 
by a disappointed office seeker to get a civil service bill 
through Congress. Harper’s Weekly, the best pictorial 
weekly of that period, consistently intimated to the public 
that the assassination of President Garfield was the result 
of the spoils system. Its writings, together with those of 
other newspapers and periodicals, appear to have had an 
influence on the public, and consequently on the Congress. 

Whatever the reasons may have been, Congress did 
pass the Civil Service Act on January 16, 1883 (which 
was drawn up by Dorman B. Eaton and presented by 
George H. Pendleton, Chairman of the Senate Committee 
on Civil Service Reform), and thereby established a basis 
for a career system in the Federal Service. 

All positions were not immediately included within the 
competitive service and it was not until 1888 that many 
engineering positions in Washington, D. C., became sub- 
ject to recruitment through competitive procedures. The 
Executive order of May 6, 1896, so modified the civil 
service rules and regulations as to permit large numbers 
of positions in the field service (that is, Federal positions 
outside of Washington) to be included in the competitive 
classified service. A number of engineering positions then 
established and also a very large number of similar post 
tions established at later dates as the work of the Govert- 
ment in the field of engineering expanded were included in 
the classified service as a result of the Executive order 
of May 6, 1896. 

Lieutenant Colonel Alexander Mackenzie, U.S.A, if 
commenting on the effect of that Executive order on the 
personnel in the Engineer Department at Large made the 
following statement before a Senate Committee on January 
24, 1898. | 

While the issuance of the President’s order of May 6 
1896, was under consideration, I gave attention, at the 
request of the Chief of Engineers, to the probable effet 
of extending the classified civil service to the Engineet 
Department at Large, In a memorandum submitted, while 
expressing most emphatically my firm belief in the prt 
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tions of the law which I feared would result in embarrass- 
ment to the important works being carried on under the 
direction of the Chief of Engineers. Later experience 
has shown me that such fears were to a large extent 
imaginary and resulted mainly from a misunderstanding 
of the law. 

When the President’s order was promulgated, Capt. 
George W. Goethals, Corps of Engineers, and myself were 
detailed by the Secretary of War for consultation with 
the Civil Service Commission, with a view to formulating 
qa system and special regulations for applying the civil- 
service law to the Engineer Department at Large. Many 
difficulties were at first experienced, but such have been 
to a large extent overcome by the wisdom of the Com- 
mission and its earnest desire to make civil service a 
benefit to our work. 

The general system under which civil service is ap- 
plied to the Engineer Department at Large is given in 
Circular 13, issued by the Chief of Engineers, August 10, 
1897. This system is of course not perfect, and as ex- 
perience is gained modifications will undoubtedly be 
found necessary and desirable; but it appears to me com- 
paratively simple, and, in my opinion, preferable to the 
method of appointment in effect previous to the applica- 
tion of civil service. From the circular of the Chief of 
Engineers above mentioned I quote as follows: “Under 
the system now agreed upon it is believed that no difficulty 
will be experienced by officers or agents in securing the 
best and most suitable employees, and that so soon as 
the present regulations are fully understood the benefits 
of the application of the civil-service law and rules to the 
gg Department at Large will be fully acknowl- 
edged. 

There are a few officers of the Corps of Engineers 
whose unfavorable impressions of the civil-service law, 
formed in advance of a full knowledge of its requirements, 
have not been changed by experience, but correspondence 
with officers leads me to believe that the large majority 
prefer a competitive merit system of securing employees, 
rather than one in which personal opinions or wishes are 
to control. 

The Classification Act was passed in 1923 and as a 
result positions within the departmental service were 
allocated, on the basis of duties performed and respon- 
sibilities assumed, into services, classes, and grades. The 
two services of most interest to the engineering profession 
are the professional and the subprofessional. Of course, 
engineers are interested in all services and classes to some 
extent because in performing their duties they have to 
deal with mechanics, operating enginemen, clerks admin- 
istrators, and personnel officers. However, education and 
experience in the field of engineering qualify persons to 
fill professional and subprofessional engineering positions 
rather than other types of positions. 

Previous to the passage of the Classification Act of 
1923, the title and salary of a position might give a hint 
a3 to whether the position was professional or subprofes- 
‘ional, but were no true criteria, and so it is difficult to 
Say just how many professional engineering positions 
.* during the early days of civil-service administra- 

Nn. 

While the present Classification Act applies only to 
the departmental service in Washington, the various 

vernment agencies are directed by an amendment to 
the Classification Act to promulgate field classification 
systems based upon the same principles and procedures 
a found in the departmental system. These classifica- 
lions are not reviewed by the Civil Service Commission 
and, therefore, the same standards are not always main- 
tained, but the system has been found helpful to personnel 
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administration. As a result it is possible today to get 
more accurate data on the number of persons holding 
professional engineering positions in the Federal Service 
than it was previous to the passage of the Classification 
Act. 

John F. Hayford, Chief of Computing Division Coast 
and Geodetic Survey, in a paper presented before the 
Society for the Promotion of Engineering Education in 
1905 stated, 

I shall deal only with the opportunities for graduates 
in civil, mechanical, electrical and mining engineering. 
The opportunities for engineers from West Point will be 
omitted. They are closed to others. The Isthmian Canal 
work will not be included, as I did not succeed in becom- 
ing well posted in regard to it. The positions for which 
the pay is less than $700 per year are also excluded from 
statistics to be given. There will be included all positions 
to which the engineering graduate may hope to rise by 
merit, not simply the entering positions. 

The statistics given are believed to be sufficiently ac- 
curate for the purpose and are expressed in round num- 
bers. In cases of disagreement between different authori- 
ties the figures which make the Government service Jess 
attractive are used. 

Within the limits stated there are 2,600 opportunities for 
engineering graduates in the Government service. For 
46 per cent of these positions the pay is between $700 and 
$1,400 per year; for about 32 per cent, from $1,500 to 
$1,900; for 18 per cent, $2,000 to $2,900; for three per 
cent, $3,000 to $3,900 ; and for nearly one per cent, $4,000 
or over. These figures are for salary only, they do not 
include allowances for expenses, subsistence and quarters 
furnished, etc., which are received by many. 

There are nearly 700 opportunities under the Chief of 
Engineers of the Army for engineering graduates. This 
force includes 180 assistant engineers or superintendents, 
150 junior engineers, and 70 draftsmen. The lake survey 
is a part of this group of 700. 

There are more than 500 opportunities in connection 
with navy yards and naval stations. This includes 40 civil 
engineers and constructors, and nearly 400 draftsmen. 

In the engineering force of the Reclamation Service, 
under the Geological Survey, there are 360 engineers. 
This service is growing very rapidly and will probably 
continue to do so for several years. Hence, it furnishes 
the best chance in the Government service for the rapid 
advancement of unusually able men, with the possible 
exception of the Panama Canal work. 

Three hundred patent examiners are employed in the 
Patent Office. 

In the Coast and Geodetic Survey there are 140 oppor- 
tunities for engineering graduates; 90 in the field force, 
20 as draftsmen, and 20 as computers. 

There are 130 opportunities under the General Land 
Office. 

The remaining 500 opportunities are scattered through 
the service. The largest groups are in the Topographic 
Branch of the Geological Survey, in the Revenue Cutter 
Service in charge of marine engines, under the super- 
vising Architect as superintendent, and in the engineer 
department of the District of Columbia. 

New appointments are being made at the rate of about 
200 per year to repair the waste in the force of 2,600, and 
to produce the steady expansion which is normally in 
progress. 

Nearly all of the 2,600 positions are in the classified 
service, to which entrance is guarded by the Civil Service 
Commission. 

At the present time there are employed by the Federal 
Government some 22,000 professional engineers and archi- 
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tects of which approximately 13,000 are in the competitive 
service. Approximately eighty per cent of the 9,000 out- 
side the classified service are employed by those agencies 
generally considered to have an emergency status such 
as the PWA and the WPA. 

The following table shows the approximate distribution 
of engineers employed by the Federal Government at 
the present time. 


APPROXIMATE NUMBER OF PROFESSIONAL ENGINEERS AND ARCHI- 
TECTS IN THE FEDERAL SERVICE AS OF OcToseR 1, 1939 


Classified Unclassified 


Department positions* _ positions Total 
Civil Aeronautics Auth. .. 156 36 192 
283 171 454 
Federal Works Agency? . 1,417 5,715 7,132 
Federal Power Com. ..... 7 137 216 
Interstate Commerce Com. 89 — 89 
Maritime Commission ... 112 8 120 

2,737 71 2,808 

14,186 7,205 19,391t 


*Classified positions are those which are subject to the Civil 
Service Act and rules. They are also popularly called “civil- 
service” or merit system positions, 

+PWA—3,112 unclassified engineers. WPA—1,800 unclassified 
engineers. 

tNot a complete total as data was not available for all agencies. 


You will note that Mr. Hayford indicated that there 
were approximately 2,600 engineering positions in the 
classified service in 1905. The above compilation shows 
that three departments now have more than that number 
of classified engineering positions and it also indicates 
that during the past thirty-five years there was an increase 
of 480 per cent in engineering positions. 

What are all of these engineers doing day after day? 
How are they employed? What services do they render? 
What are their aims, ideals, and activities? Naturally 
there is no profit motive connected with engineering ac- 
tivities of the Federal Government—the fundamental mo- 
tive being one of service. However, it is true that a 
number of Government engineers are employed on pro- 
duction problems. The Navy Department has a large 
force engaged in the production of ships while both the 
War and Navy Department manufacture ordnance ma- 
terial and other naval and military supplies. The TVA, 
the Reclamation Service, etc., manufacture power in con- 
nection with their other functions. A large number of 
technically trained persons are employed in the promotion, 
development, protection, and conservation of the natural 
and other resources of the nation. Many are employed in 
such activities as: flood control, forest preservation, irriga- 
tion and drainage, soil conservation and erosion control, 
ground water studies, and the improvement and mainte- 
nance of wild life preserves. Public works construction 
and its encouragement, promotion and coordination gives 
active professional employment to engineers interested in 
continental highways, canals, rivers, harbors, rural electri- 
fication, power development, Federal buildings, and hous- 
ing activities. Others devote their attention to public 
health problems such as epidemic control, prevention and 
control of stream pollution, preservation of foods, promo- 
tion of sanitation, vermin and rodent control; and also 
the collection and dissemination of vital information on 
occupational hazards, safety measures, milk codes, sanita- 
tion practices, and disease prevention. 

Certain Federal bureaus and agencies are primarily con- 
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cerned with the problems of research, development, and 
standardization. Such agencies employ engineers in de. 
fining units of measurement, standardizing processes and 
products, standardizing tests, methods, and procedures, 
calibrating measuring instruments and apparatus, Writing 
standard or model specifications, devising new and better 
uses of materials, utilization studies of waste material 
and other products, and also in scientific investigations jp 
every field of engineering. The work of these agencies has 
had considerable influence on engineering designs, specif 
cations, and procedures (and it may be expected will have 
still greater influence in the future). 

The enforcement and informational activities of the 
Federal Government relative to safety laws and educa- 
tional programs, labor laws, valuation of industrial plants, 
regulation of utilities, air-transport regulations, acquis- 
tions and appraisals, and building specifications require 
persons with engineering education, training, and ex. 
perience. 

The national defense program demands the continuoys 
service of a large technical staff in the design and cop. 
struction of fortifications and barracks; the moderniza- 
tion of ordnance and the development of new machines for 
defense purposes; the development of aeroplanes for war 
purposes; the construction and design of ships, navy 
yards, and docks; the development of harbor facilities: 
and the conducting of studies leading to the quick coordi- 
nation of industrial efforts and defense programs in time 
of war. At the present time, because of the keen com- 
petition between the Government and industry for com- 
petent personnel in the field of marine engineering and 
naval architecture, the Civil Service Commission is having 
difficulty in obtaining sufficient highly qualified marine 
engineers, naval architects, and ship draftsmen. 

In discussing the functions of engineers in the Federal 
Service, I have tried to avoid too many statistics, and 
have not attempted to include all of their manifold ac- 
tivities. My thought is that general information will give 
a sufficiently clear idea of the important part engineers 
have in the executive branch of our modern complex 
government. 

Referring again to.the statements of John F. Hayford, 
you will remember that in 1905 new appointments were 
being made at the rate of about 200 per year. As might 
be expected, the present rate is far in excess of that 
figure; in fact there have been appointed from the last 
junior engineer register (established in July 1939) over 
700 recent graduates. In addition, there are now on 
certification from that register the names of a large number 
of persons, many of whom will receive appointments. The 
table below indicates the number of professional engineer- 
ing appointments that occurred for the ten-year period, 
1929 to 1939. 


Fiscal year ending, 


June 30 P-1 P-2 .Pp-4 PL5 Total 
1929 235 56 40 2 1 334 
1930 300 84 50 13 11 458 
1931 316 164 106 16 7 609 
1932 216 77 49 11 2 355 
1933 34 19 14 0 0 «a 
1934 74 49 21 2 3 14) 
1935 85 55 29 6 8 183 
1936 283 122 87 31 6 52 
1937 266 62 61 10 1 40) 
1938 215 48 12 2 1 2% 
1939 785 259 105 32 2 = 118 

2,809 995 125 42 


Note—This compilation represents appointments made from the 
register and is exclusive of any noncompetitive promotion or class 
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Military Highways 


By CAPTAIN ARTHUR W. BRANT 
Superintendent of Public Works of the State of New York* 


R OADS have played an important part in the prosecu- 
tion of every war, not only during these modern 
times when good roads are essential for rapid transporta- 
tion of motorized and mechanized equipment, but in past 

when modern motor facilities were unknown. The 
Romans built military roads more than two thousand 
years ago, roads which still exist and which are still main 
arteries of transportation. They provided not only a 
means of transportation for the Roman Legions, but more 
important still, they furnished an excellent line of com- 
munication with supply bases, something absolutely nec- 
essary in invading an undeveloped country, such as then 
existed north of Italy. Grant, with superior forces, lost 


the Battle of the Wilderness largely because he lacked 


good roads; while the Confederates had excellent trans- 

rtation facilities available to them. The Battle of 
Verdun was the bloodiest of the World War. Over three 
quarters of a million German and French soldiers jost 
their lives in that battle. The German High Command 
had hoped to surround and isolate the fortress of Verdun, 
after which France could easily have been subdued. They 
were able to gain control of all communications, except 
one narrow gauge railroad, which was almost useless, and 
one highway. Over this highway an average of 2000 
tons of ammunitions, food, etc., and 12,000 replacernents 
were transported each day over a long period. 

Coming down to the present war, which seems to have 
revolutionized methods of making war, the construction 
of the German “auto bahnen” has had a major part in 
the Nazi success. Although the Germans would not 
admit that these superhighways were being built for mili- 
tary purposes, the world well knew it. At that time 
there were only 300,000 motor vehicles, including mili- 
tary equipment, in all of Germany. Surely, the existing 
toads were—and are—sufficient to take care of a motor 
population which numbers only 30 per cent of the 950,000 
motor vehicles in the City of New York alone, and only 
slightly more than 10 per cent of the motor vehicles reg- 
istered in the State of New York. These roads would 
have cost, in this country, more than $2,000,000,000. 
Surely, Germany was in no financial condition to build 
such roads, except for one purpose—conquest. Dr. Todt, 
the builder, did state however—and we agree—that a 
toad that is good for military purposes is just as useful 
for peace-time purposes. Such limited-access roads that 
this country, or any other country, may build will be 
used for commercial, business, and recreational purposes, 
because they will be so located as to avoid large centers 
of population, but still be near enough to those centers 
to draw traffic from them. Roads so located are exactly 
what we need and must have in our highly populated sec- 
tions where congestion causes undue delays and losses 
to traffic, 

The “auto bahnen” permitted the German armies to 
move with almost lightning speed. Division after divi- 
sion of motorized and mechanized equipment was trans- 
ported over them at an average speed of fifty miles per 
hour, contrasted to a speed of less than half that figure 
on ordinary roads. Troops and‘equipment were carried 
from Poland to the Dutch and Belgian fronts in a matter 
of hours rather than the days which would have been 


Fs Address delivered at Mid-Winter Meeting of New York State Society 
Professional Engineers, Troy, New York State, March 1, 1941. 
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required prior to the construction of the “auto bahnen.” 
Equipment and troops were transported from behind the 
West Wall near the Swiss Border to Northern France 
and to the Belgium and Holland battle fronts with almost 
unbelievable speed. On the other hand, after the blitz- 
krieg through Holland and Belgium started, we read in 
our papers morning after morning that the English and 
French armies had not yet made contact with the enemy. 
This failure was caused by a lack of roads in Holland and 
Belgium. The few roads they had were not only con- 
gested by infantry and military equipment moving for-. 
ward, but there were terrible scenes of confusion caused 
by refugees moving to the rear at the same time. We 
have read many accounts of German bombing and straf- 
ing of refugees from the battle zones, but history will 
probably record the fact that the refugees were so inter- 
mingled with military forces moving forward that there 
were bound to be casualties among them. 

In general there must be, for the efficient operation of 
a defending army, at least one road leading to each unit 
over which munitions, food, supplies, and replacements- 
may be transported, and another over which empty trucks 
may be returned to the supply bases and casualties 
evacuated. There must be other roads for refugees. In 
addition, there must be roads roughly parallel to the 
front in order that reserves, equipment, and men may be 
rapidly transported from one section of the front to an- 
other. Last summer more than 90,000 soldiers of our 
regular army and National Guard were holding war 
maneuvers in the northern part of New York State. The 
roads in that section proved adequate. I wonder if they 
would prove adequate for an army of half a million or 
more men. 

Let us assume that our national defense effort is directed 
against a possible attempt at invasion by the Axis Powers. 
We all agree that the chances of invasion of Canada and 
United States are nil unless the Axis Powers are able to 
sweep the American fleet off the seas, and to do that they 
must have not only their own fleets but the English and 
French fleets, and possibly the Japanese. Should this 
happen however—and I have little fear that it will—we 
may find ourselves in a critical position; and a major 
attempt to invade North America may well be made. 

Where would such an invasion be most likely to come 
from? Let us assume for the moment that it will be 
by a frontal attack on North America, and not by way 
of South America. Probably the easiest way to invade 
the United States, provided our fleet were destroyed, 
would be by way of Mexico. But that would be the least 
effective way. To my mind—and I believe most military 
experts agree—a successful invasion of the United States 
can be accomplished only by capturing the northeastern 
seaboard, and perhaps the northern central industrial 
area, or by isolating it from the remainder of the country. 
A line drawn from Boston through Baltimore, Pittsburgh, 
Chicago, Detroit, and back to Boston will enclose more 
than two-thirds of our industries; and an even greater 
percentage that are engaged in making munitions and 
war ‘equipment. Nearly half the population of con- 
tinental United States lives in that section, although it 
comprises less than 14 per cent of our national area. 
In the New England States, New York, New Jersey, 
Pennsylvania, Delaware, Maryland, and Virginia, more 
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than 40,000,000 people, or 31 per cent of our 130,000,000 
population, reside. Yet that area is only 7.5 per cent 
of the area of the entire country. At least 24,000,000 
people, or 18 per cent of our population, live in the strip 
of land in those states lying between the coast and a line 
thirty miles inland, the area of which is less than one 
per cent of our total area. lf any foreign power, or 
combination of powers, could capture the northeastern 
industrial area, or isolate it from the rest of the country, 
America would soon be choked into submission. Any 
attack by a foreign power, therefore, made from the 
Atlantic Ocean would likely be directed against the north- 
eastern section of the country. No strategic advantage, 
for instance, can be gained by a foreign invader forcing 
his way through 1500 miles of the Dominion of Canada 
and entering the United States through Minnesota or 
North Dakota. The cost, furthermore, would be enor- 
mous. 

Your attention is called to a well-written article en- 
titled, “Our Northeastern Frontier,” which appeared in 
the September 2, 1940, issue of the magazine Time. The 
writer was firmly of the opinion that any successful in- 
vasion of the United States from the Atlantic would have 
to enter the country by means of Canada and the Con- 
necticut valley, or the Hudson valley, or both. He 
stressed the fact that such an invasion, if successful, would 
hit us in our most vulnerable spot, the industrial area 
of the Northeastern and North Central States. 

Many military experts also believe that an invasion of 
the United States, to be most effective, must be directed 
first against the North Atlantic States. More than 150 
years ago the French and English used the natural route 
for such an invasion. Moncalm came down through the 
St. Lawrence, Champlain, and Hudson valleys. He was 
followed in the War of the Revolution by Burgoyne, and 
if Burgoyne had not been stopped at Saratoga the Revol- 
ution might well have terminated in favor of the English. 
We have seen lurid pictures depicting the artist’s dream 
of military planes blasting the City of New York. If an 
invading army should enter the United States by way of 
the St. Lawrence, Champlain, and Hudson valleys, and 
proceed south to the Pennsylvania line and southeasterly 
to the Jersey coast, it might well capture all of the New 
England States and New York City without firing a shot 
or dropping a bomb into these objectives. Indeed, long 
before such an army could reach the Jersey coast, New 
York City and the entire metropolitan area would have 
to be evacuated, if that is possible, or suffer starvation 
because only a small fraction of the food necessary to 
feed the millions of people in that area can be raised east 
of the Hudson River. New England cannot feed its own 
population. Such an invading army would sever all 
trunk-line highways and all railroads from the west into 
New York City and New England. With our navy lost, 
the food and munitions necessary to feed and protect 
these millions could not be obtained. I think we must 
agree that if a foreign enemy succeeds in capturing or 
isolating the immense population in the northeastern area 
they will not need to attempt an invasion of the remainder 
of the country. We would be on our knees begging for 
mercy. 

The Public Roads Administration, cooperating with the 
Army, has prepared maps of a projected military system 
in each state. The total mileage in that system is around 
75,000 miles. In New York, 3200 miles are included. 
We have been asked by Chief MacDonald to suggest any 
additions or amendments to that map. New York State 
has suggested several. We have recommended the addi- 
tion of some 800 miles of our state system, numerous 
by-passes of congested cities and areas, the construction 
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of a comparatively small additional mileage, and the adqj. 
tion to the map of all parkways in the metropolitan are, 
of the state. The parkways in and around New York 
City are equal in every respect to the “auto bahnen” 
built by the Germans. Access can be had to them only 
at public highway intersections which are eliminated jp 
almost every instance, even to the unimportant unim. 
proved roads. These parkways would be invaluable jp 
defending the metropolitan area of New York, as would 
the Merritt Highway in Connecticut, and the famoys 
Skyline Drive in New Jersey. In addition to all these 
we have suggested a superhighway across the state from 
the Pennsylvania line on the west to the Hudson River 
on the east and then down the Hudson River to the 
New Jersey line. In our opinion this superhighway 
should be continued to the west to take in the industrial 
areas of the states of Ohio, Michigan, Indiana, Illinois, 
and perhaps easterly to Boston, the largest seaport in 
the New England area, and the center of a very large 
population and manufacturing district. 

In addition a superhighway is needed from a point 
at least as far north as Boston to a point at least as far 
south as Washington, and the great superhighway, which 
has just been completed between Pittsburgh and Harris. 
burg, should be continued on to Tidewater at Philadel. 
phia. There are probably many other short stretches of 
superhighway, or as I like to call them “limited access” 
highways, which are needed from a military standpoint. 

I should be loath to recommend highways of this type 
because of the immense cost involved were it not that 
they are urgently needed for ordinary commerce, business, 
and recreation. Two or three years ago the Division of 
Highways of our state made a preliminary survey ofa 
superhighway from the Pennsylvania line on the west to 
the Hudson River and thence to the New Jersey line, 
because we could see that such a highway is not only 
urgently needed now, but will be still more urgently 
needed in years to come. Chief MacDonald in his re- 
port on toll roads to the Congress of 1939 recommended 
the Boston-Washington Road as the only one which 
would pay its operating expenses, interest, and amortiza- 
tion of bonds. Studies of the Pittsburgh-Harrisburg 
Pike indicate that it will pay its way. While I agree with 
Chief MacDonald that a Buffalo-New York superhigh- 
way will not pay for itself, I am firmly of the opinion 
that such a highway, continued on to the North Central 
States, is vitally needed. It is one of these highways that 
will pay for itself if it is a free highway. 

We believe, however, that the construction of this 
superhighway should be the last undertaken. The first 
problem is to remedy the deficiencies in our existing 
system and construct vitally necessary by-passes of large 
congested cities. More can be gained by by-passing large 
centers of population than by widening existing pavements 
and road sections. All that we gain by such widening 
would be lost in the cities. One of the most important 
things to be kept at a high level during an invasion is 
civilian morale. The breaking down of civilian morale 
in the countries invaded by Germany had much to do with 
their early submission. Failure to provide proper meats 
of feeding and evacuating the civilian population, thus 
lowering their will to resist, can only end disastrously. 
Care must be taken, therefore, that roads taken over for 
military purposes are not these roads which are absolutely 
vital to the civilian population. For instance, U. S. Route 
20, east of Auburn in New York State, might well be 
taken over as it traverses a rather sparsely populated 
section of the state. To take over Route 5, however, 
which traverses the heavily populated Mohawk Valley 
to the exclusion of civilian traffic and commerce woth 
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seriously, if not vitally, affect transportation of needed 
food and supplies to the millions residing in that valley. 
Added congestion of city streets by military convoys 
would do the same thing. More than ordinary care must 
be taken, therefore, in the designation of through routes 
as military routes ; just as care must be taken to see that 
civilian refugees, who are fleeing before an: advancing 
enemy, are provided routes which will not be used by the 
military. An invading army will not waste time and 
ammunition bombing or strafing refugees unless they are 
intermingled with troops and military convoys, and 
casualties among refugees under such circumstances will 
be more accidental than intentional. 

In case of invasion, every highway and street in the 
invaded area will likely be either a military highway used 
by the army, or will be used for the transportation of food 
and supplies, or the evacuation of refugees. Every high- 
way, including unimportant lanes, assumed major im- 
portance during the battle of the Low Countries and 
Northern France. Indeed, there were far too few of 
them. I remember vividly certain experiences in France 
as a member of the A. E. F. Enormous congestion 
ocurred during the night march into the Battle of Sois- 
sons on July 15. Our men had to double-time the last 
mile of that march in order to reach the jumping-off 
point at the zero hour of 5 a. M., despite the fact that 
plenty of time had been allowed. Similar scenes occurred 
on the routes to Sedan and many other major battles of 
the World War. 

A military highway map, therefore, is someone’s best 
guess. It is obvious that main arteries of transportation 
which lead to the invaded area from centers of population 
and industrial areas must be included in such a system, 
and must be given first priority in reconstruction, widen- 
ing, etc. Although such highways must pass through 
areas of greatest population, I must stress that efficient 
operation requires that such areas be by-passed and well- 
located access roads constructed to them. 

While such trunk-line routes should be given first 
priority, their use for military purposes should be re- 
stricted as much as possible to local movements. It 
would be inefficient, for instance, for mechanized divisions 
to proceed from points in Ohio to the northeastern sea- 
board by way of Route 5 through the Mohawk Valley and 
through the largest of the upstate cities. Interminable 
delays would result. While Route 20, parallel and south 
of Route 5, is hifly, with grades as steep as 10 per cent, 
there are but two small cities and a few small scattered 
villages between the Pennsylvania line and the Hudson 
River. Hours would be saved in transportation time, and 
normal civilian activities and commerce would not be un- 
duly dislocated. In the northeastern states the roads of 
first priority pass, in most instances, through the areas 
of greatest population. It is important in all such in- 
stances that secondary routes be chosen, and their de- 
fects remedied, for the use of overland canvoys and mili- 
tary equipment. 

Modern nations fight their wars on wheels. The Ger- 
mans proved that military equipment can be carried over 
their “auto bahnen” at an average speed of fifty miles per 
hour. It was proved to the English and French when 
attempted to defend the blitzkrieg against Holland, Bel- 
gium, and Northern France that the roads in that area 
Were absolutely inadequate. Our Government is about 
{0 spend nearly thirty billion dollars in bringing our 
defenses up to the last word. Several billion dollars of 
this amount will be spent on motorized and mechanized 
*quipment. The increased cost of maintenance of such a 
military establishment will be not less than $1,000,000,000 
Pr year, disregarding interest on the money that must be 
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borrowed to pay the bill. Motorized and mechanized 
equipment is being built for one purpose only—to be able 
to proceed rapidly from troop concentrations, depots, 
manufacturing districts, etc., to: the: battle front. The 
rapidity of such movements may well mean the difference 
between victory and defeat in an individual battle or in an 
invasion. A few hours lost in getting men and equip- 
ment to a battle front may mean that the enemy will be 
given time to attain his objective and consolidate his 
position. Yet I have heard that high officials of the 
Government believe the highway systems of the various 
states to be adequate for national defense in spite of the 
fact that the most important routes in those systems run 
through our heaviest populated areas where heavy con- 
gestion is bound to result. Portions of Route 1 in New 
Jersey, for instance, carry as many as 100,000 vehicles 
per day. Even for peace-time purposes, an additional 
route is urgently needed. Indeed, a route from Wash- 
ington to Boston, which would roughly parallel Route 1, 
is urged by Chief MacDonald in his report on toll roads. 

We all agree that roads adequate for commercial pur- 
poses are also adequate for military purposes. We, in 
the northeastern states at least, do not agree that we have 
adequate roads for commerce and ordinary civilian pur- 
poses. It is inconceivable that billions will be spent for 
national defense without taking into consideration that a 
considerable portion of that expenditure will be far from 
100 per cent effective unless something is done to the 
road systems in those areas of the country where the 
battle ground is likely to lie. This, in spite of the fact 
that the probable cost of such road construction will not 
exceed the added maintenance of the extra naval, mili- 
tary, and air establishment for one, or at the most two 
years. Such a policy seems short-sighted and incon- 
sistent with the national effort to adequately defend 
ourselves. 

Referring to those areas in which the crisis is most 
likely to develop, our first efforts must be directed toward 
placing our present systems in condition. We may not 
agree on which routes should have preference, but we can 
all agree that all roads on the military map and further 
routes recommended by the various states should have 
the attention necessary to place them in condition for 
military service. 

It seems to me that the country as a whole—and in this 
connection let us imagine there are no such things as 
state lines—must be guided by the Army in determining 
the critical areas. The General Staff of the Army is our 
expert, as far as determining the probable theater, or 
theaters of war are concerned. It should know just where 
we are most likely to be attacked, or from what direction 
an invasion is likely to come. We should be advised by 
the Army where those probable theaters of invasion lie, 
and our national efforts should be to strengthen our high- 
way systems in those areas first, and follow with neces- 
sary improvements in less critical areas. Once those 
theaters are determined, the question of shaping a pro- 
gram becomes relatively simple. 

As I have already outlined, thirty billions, or more, of 
dollars are to be spent to strengthen our defenses and 
place them in such a position that no foreign power, or 
combination of foreign powers, will dare to attack us. 
If we proceed diligently with the task of strengthening 
those defenses, it will mean the expenditure of huge sums 
for equipment, training, etc., that may never be used. In 
twenty or twenty-five years, most of that equipment will 
be obsolete. Yet the expenditure is more than justified. 
Adding five per cent or less to it will give us the type of 
highway system that is essential for the efficient opera- 

(Continued on page 23) 


15 


point 
as far on 
which 
larris- ae 
iladel- 
hes of a3 
ccess” 
[point. 
S type 
t that 
ines, 
ion of 
of a 
which 
ortiza- 
isburg 
e with 
thigh- 
pinion 
‘entral 
rs that 
f this 
e first a 
cisting 
large 
large 
ments 3 
dening 
ortant 
ion is 
norale 
o with 
meats 
, thus 
ously. 
er for 
i 


An Engineering Plan 


By EDWARD LARSON 


Executive Secretary, National Society of 
Professional Engineers 


N RESPONSE to the very gracious welcome that has 

been extended to us, in behalf of the National Society 
of Professional Engineers. I wish to add my thanks 
and appreciation for the fine hospitality for which the 
South is so justly famous and proud. 

In coming before you this evening I come with a much 
greater desire to pray than to talk. Having listened to 
the very highly idealistic discussion going on yesterday 
and today, I think we need to pray for the strength and 
the understanding to be able to live up to and fulfill the 
requirements that the state registration boards, expressed 
through the National Council, have placed upon us. 

‘We engineers have been called to the ministry of the 

material needs of man. We are the clergy thereof; we 
are given hard lines to hew to and very rigid requirements 
are set. We have absolutely no right to think of ourselves 
in this particular movement. We must surrender our- 
selves, and if we do not wish to comply with these higher 
requirements, it will be necessary for us to find something 
more to our liking, but like it or not, our text is the enact- 
ment clause of the various registration acts to protect 
public life, health and property, with everything that 
means. 
- To carry it out it is not only well to have an ideal, 
something to strive for, but it is necessary to have a 
mechanism whereby it is possible to arrive at the results 
desired. 

The National Society of Professional Engineers has 
been built on the theory that the character of the en- 
gineering profession is preduminantly important, together 
with its technical and other high requirements. It is 
founded on the theory that science knows no boundary in 
ministering to the material needs of man and through the 
interpretation of that, science must be nationwide and 
international in scope. We need a mechanism to achieve 
these results ; we need a local organization which can look 
at the individual and see that his manifest desires to 
realize his ambitions in the community does not lead him 
into ways of transgression upon his professional ideals ; 
to do the daily, sometimes seemingly futile things that are 
necessary to maintain a clean slate in the community. But 
since the professional engineers, so-called, those who are 
in the field by right of law, are creatures of law, it is 
necessary to take these local units and build them into a 
strong state organization that can carry on parallel with 
the political organization, and we have the state member 
societies of the National Society of Professional Engi- 
neers doing that. But you will recall, back in the beginning 
of the Union there was much discussion about the neces- 
sity of a union, but it was finally found we could not get 
along unless we had a union which would give us strength 
through united endeavor, so the state societies are or- 
ganized into the national organization. 

We are young; we have far to go; we have traveled 
but a short way, but if we are to concern ourselves mere- 
ly with the details of today we will have missed the point 
of what we are here for. We must look to the fact that, 
as I said before, we have a duty to society; we must 
recognize the problems of that society. This present crisis 

NOTE-—Secretary Larson’s reply to the invitation to speak at the an- 


nual meeting of the National Council of State Boards of Engineering 
Examiners. Reprint from ‘The Registration Bulletin—March 1941". 
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growing out of the World Ward across the way brings 
home sharply to us certain things. H. G. Wells has made 
the statement that a large part of the present trouble of 
our world is due not to insufficiency but to an excess of 
energy which overflows into war because there are no other 
channels ready for it. 

Now, what other group of individuals in the world, 
approximately one in 500, can think up more ways to 
release excess energy than the engineer? It would be 
well that we got into our civic associations and worked 
with might and main to try to dissipate some of this energy 
that may overflow into disaster. This present emergency 
is building up those who are our right-hand helpers; we 
are developing from sheer necessity a large number of 
highly skilled artisans to do the work in this emergency, 
There is one of our problems. What are they going to 
do when this present emergency is over? Shall we, with 
them, go back to this so-called relief, or what shall we 
do? Shall we recognize that we owe to them not only this 
training at the present time, but that we must provide 
with our creative ability, things for them to do that we 
may not waste their specialized knowledge? It may be 
possible that we have not been able to achieve the things 
we should because we have not had sufficient artisans to 
do the work properly. 

It seems as though our problem is going to be solved 
for us now—we can go to work, we can make this world 
a far better place to live in than it has been. Let us 
dissipate this excessive energy that leads to sheer destruc- 


tion. 


NEW YORK 


NEW YORK STATE SOCIETY PROFESSIONAL 
ENGINEERS 
STATE Society NOMINATIONS 

The Convention Committee of the New York State 
Society have filed their report for nominees for election at 
the coming Convention to be held May 8, 9, and 10, 1941. 

The nominations reported by the Committee are as 
follows : 


President ....... Frederick H. Zurmuhlen (Richmond) 
First Vice-President ...... Hubert E. Snyder (Steuben) 
Second Vice-President ...... James F. Fairman (Kings) 
Secreiaty Ernest F. Fox (Bronx) 


Directors-at-Large 


William H. Larkin (Richmond) 

Fred J. Biele (Suffolk) 

George A. Sallans (New York) 
FourRTEENTH ANNUAL MEETING 


OF THE 
New York STATE SOCIETY OF 
PROFESSIONAL ENGINEERS, INC. 
WILL BE HELD ON 
Tuurspay, May 8; Fripay, May 9 AND 
Saturpay, May 10, 1941 
AT THE 
HotreL COMMODORE 
42d Street and Lexington Avenue, New York 
Thursday, May 8, 1941 

9:30 A. M. Registration—Delegates, 
guests. 

10:00 A. M. Opening of 3-Day Exposition and General 
Assembly. Meeting will be called to order 
by President Frederick H. Zurmuhlen to be 
followed by an address of welcome by 4 
prominent public official. 


members and 
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12:30 P. M. 
1:30 P. M. 


2.00 P. M. 


3:30 P. M. 
5:00 P. M. 
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9:30 P. M. 


Luncheon—at hotel. 
Round Table Conference—Architects and 
Engineers. 
Talk—The National Society of Professional 
Engineers, its development and program— 
by Past President John Charles Riedel. 
Round Table Conference—Manufacturers, 
Architects and Engineers. 
Conferences—Ballroom Floor 
Legislative and Grievance Committee— 
Room “B” 
Direction of Herrian F. Lame, Chairman 
Membership Committee—Room “C” 
Direction of Charles W. Burke, Chair- 
man 
Ethics and Professional Practice Committee 
—Room “D” 
Direction of David B. Steinman, Chair- 
man 
Publicity Committee—Room “E” 
Direction of George A. Dorfman, Chair- 
man 
Resolutions Committee—Room “F” 
Direction of Chairman to be appointed 
Chapter Secretaries and Treasurers— 
Room 
Direction of Ernest F. Fox 


. Dinner—Grand Ballroom floor—all invited. 
. Chapter 


Meetings—New York, Kings, 
Bronx, Queens, Richmond, Nassau, Suffolk, 
Westchester and Rockland County Chapters 
will hold their regular monthly (May) 
meetings at hotel. 

Smoker and Entertainment—And what a 
Smoker!!! Fifteen vaudeville acts with 
glamour girls, music and smokes—all for the 
paltry sum of One Dollar—under the direc- 
tion of Engineer Arthur Benline—'Nuf said. 

Friday, May 9, 1941 


. Registration and Tour of Exhibits. 
. Round Table Discussion—On Engineering 


Education—Room “A”—Ballroom floor. 
On Undergraduate Engineering Forum— 
Room “B”—Ballroom floor. 


. Luncheon—all invited. 
. Meeting of the Executive Board—Room 


“A*—Ballroom floor. 


. Dinner Meeting of the Executive Board— 


South Room—Lobby floor. 

Dinner—for all members and guests—Grand 
Ballroom floor. 

Reception and Dance—An opportunity to 
show off the Society to the little woman— 


or vice versa. 
Saturday, May 10, 1941 


. Symposium—Topics not yet available. 
. General Assembly—East Ballroom. 

. Business Assembly—East Ballroom. 

. Reports of Officers. 

. Reports of Committees. 


Reports of Tellers—Installation of Officers. 
Luncheon—Grand Ballroom—there will be 
two or three eminent speakers—price $2.00. 


Lapies’ ENTERTAINMENT 


The following is a tentative program for the ladies: 
Thursday Evening—A Show (out of town ladies only). 


Friday Morning—An inspection trip and Luncheon. 


Saturday Morning—Bridge and Cocktails. 
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In addition to the program tentatively outlined above, 
arrangements have been made for the following talks: 
Engineer John C. Riedel—The National Society of Pro- 

fessional Engineers. 
Commissioner I. V. A. Huie—Department of Public 
Works of the City of New York. 
Engineer Arthur V. Sheridan—The Master Plan. 
Engineer Ole Singstad—Tunnels. 

The ultimate success of the Convention can only be 
realized, not by a dignified interest, but by enthusiastic 
cooperation that can only be exemplified by your attend- 
ance at several, and, if possible, all of the functions briefly 
outlined above. 

The 1941 Annual Convention Committee 
Frederick H. Zurmuhlen 
I. W. Conway 

Andrew M. Anderson 


John J. Beggs 


Carl E. J. Haiss 
Simon E. Hunt 


Arthur J. Benline Ben H. Krey 
Chester W. Campbell Francis J. Laverty 
Patrick M. Corry Jacob Mark 


Edward N. Nelson 
Ernst P. Neuschwander 
William W. Reynolds 
Raymond C. Sullivan 
Frederick Van Olinda 
Joseph J. Welsh 


John T. Dollard 
George A. Dorfman 
John G. Foley 
Martin A. Fullam 
John R. P. Goller 
George Gordon 


NEW YORK COUNTY 


New York County Chapter, at its annual meeting, 
elected the following ticket: : 
President—George J. Nicastro. 

Vice-Presidents—Martin A. Fullam, Howard S. Hough- 
land, Jacques Jansen, J. C. Staveley Lawson, Earl B. 
Smith. 

Treasurer—William H. Yates. 

Secretary—S. A. Callahan. 

Financial Secretary—S. A. Callahan. 

Directors, to serve until March 1943—Thomas M. Alex- 
ovits, George W. Burpee, Jacob Mark, Malvin J. 
Mayer, Ralph H. McKee, Paul E. Moses, George 
E. J. Pistor, George A. Sallans, George C. Wheeler, 
Harry G. Wood. 

The following present Directors retain office until 
March 1942: Louis Davidson, Benj. Ettelman, T. H. 
Hamilton, C. A. Hescheles, Jacques Jansen, F. L. A. 
Schmidt, D. B. Steinman, Adolph G. Svska. Harold R. 
Towse, Felix Viola. ‘ 


KINGS COUNTY 
NOMINATIONS 
The following are the nominees for Officers, Directors 
and the 1941-1942 Nominating Committee as presented 
by the present Nominating Committee; also nominees for 
places on the Advisory Council as selected by the Execu- 


tive Board: 
Officers—1 Year 


Second Vice-President ............... Fred Wackenhut 


Directors—2 Years 
John G. Foley, Charles W. Franklin, John F. Guinan, 
Joseph C. O’Dea, David Standley, Arthur Young. 
Nominating Committee—1 Year 
Carl R. Flodin, Jr., David Opoznauer, Pilson W. Kelly, 
Henry Wolfe, John C. Riedel. 
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OHIO 


O.S.P.E. CoNvENTION 


The five hundred and twenty members and guests who. 


attended the Annual Convention of the Ohio Society of 
Professional Engineers at Toledo voted it an unqualified 
success. The business meetings were well attended, old 
acquaintances were renewed, and the banquet with its 
‘entertainment was superlative. We wish to offer our 
congratulations to all those responsible for the success of 
the Convention. 

Members of our Local Society need no introduction to 
the new President of the Ohio Society, Engineer William 
C. Kammerer, Past President of the Cleveland Society of 
Professional Engineers, has been elected to that office. 
We offer him our united support in carrying forward the 

~good work of the Ohio Society. 

To acquaint our members with the new officers of the 
State Society, we offer the following sketches of their 
professional activities : 

J. S. Kennedy, Vice-President 

Mr. Kennedy, of Akron, has had a varied engineering 
career, both in and out of public service, and is now Field 
Engineer for The Portland Cement Association in north- 
eastern Ohio. He received his engineering education at 
the University of Akron, and is registered in Civil, Min- 
ing, and Surveying. 

He is a member of the Board of Direction of the Ohio 
Society, and Chairman of the Committee to Study Incor- 
poration of O.S.P.E. 

Chairman of the Public Relations Committee of the 
Akron Society. 

Delos M. Palmer, Vice-President 

Mr. Palmer, of Toledo, is Dean of Engineering at the 
University of Toledo. He was previously associated with 
The Westinghouse Electric & Manufacturing Co. and the 
Spicer Manufacturing Corp. He received his engineering 
education at the University of Toledo and the University 
of Michigan, and is registered in Industrial, Electrical, 
and Mechanical. 

He is President of the Toledo Society, and was form- 
erly Chairman of the Welfare and Employment Committee 
of that Society. 

Walter W. Graf, Treasurer 

Mr. Graf, of Lancaster, is Chief Engineer of the City 
of Lancaster and a Consulting Engineer practicing under 
the title, Walter W. Graf & Associates. He has been a 
member of the State Board of Registration for Profes- 
sional Engineers and Surveyors since it was formed in 
1933. Received his engineering education at Ohio Uni- 
versity, and is registered in Civil, Electrical and Mining. 

He has had many Ohio Society committee assignments 
in the past and is now a member of the Board of Direc- 
tion and Chairman of the Board of Visitors. 

Past Director of the Central Ohio Society. 

William S. Dun, Secretary 

Mr. Dun, of Columbus, is employed as Statistical En- 
gineer in the State Highway Department. He received 
his engineering education at Ohio State University and is 
registered in Civil and Surveying. 

He has been Secretary of the Ohio Society for the past 
two years. 

Committee Reports 

Engineer Kammerer, as chairman of the Professional 
Relations Committee, gave a talk on the proposed ex- 
panded Code of Ethics, which was then adopted by the 
Society. This Code, which was originally developed by 
a committee of the Cleveland Society, will be printed and 
distributed to all members. 
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Resolutions 

Resolutions were adopted advocating the establishment 
of Soil Conservation Districts, the continuation of Stream 
Gaging, and the passage of House Bill No. 212 concerning 
water conservation and control. 

Other resolutions passed are being reprinted here in ful], 

RESOLUTION RELATIVE TO EXAMINATIONS FOR 
REGISTRATION 


WHEREAS, the registration of Engineers as an aid to 
the safeguarding and protection of society is now a well 
established practice, and 

WHEREAS, the continued and increased effectiveness 
of the various state engineering registration laws depends 
largely upon maintaining a high degree of technical pro- 
ficiency of engineers, and 

WHEREAS, such technical proficiency is based upon a 
thorough understanding and mastery of the mathematics, 
physics, chemistry and their applications, and 

WHEREAS, the most effective means yet devised to 
determine such understanding and mastery is by written 
examinations, and 

WHEREAS, other professions have found that the 
fairest time to test such proficiency is immediately after 
graduation from college ; 

THEREFORE BE IT RESOLVED, that the Ohio 
Society of Professional Engineers, in convention as- 
sembled, hereby instructs the Legislative Committee of 
the said society to prepare an amendment to the Registra- 
tion Law permitting engineering college graduates to take 
examinations in the said mathematics, physics, chemistry, 
and that study of their application usually included under 
the term mechanics immediately after graduation from 
college and that a second later examination in the branch 
of engineering in which the applicant wishes to practice 
be a further requirement for admission to practice as a 
Professional Engineer. 

RESOLUTION REQUESTING PUBLICATION AND DIstRIBv- 
TION OF ANNUAL DIRECTORY 
WHEREAS, the Engineers and Surveyors Registration 
Law of Ohio provides that an annual directory shall be 
issued listing the names, addresses and other pertinent 

information regarding all registrants, and 

WHEREAS, an accurate annual Directory of such 
registrants is of great value to all professional Engineers 
and Surveyors in Ohio and to public and private em- 
ployers of Engineers and Surveyors. 

THEREFORE BE IT RESOLVED by the Ohio So- 
ciety of Professional Engineers in convention assembled 
at Toledo, Ohio, February 7, 1941, that the Finance Con- 
mittee of the State Legislature and the Director of Fi 
nances be urgently requested to provide an appropriation 
from the available funds of the State Board of Registration 
for Engineers and Surveyors for the annual publication 
and distribution of said directory agreeable to provisions 
of existing law, and : 

BE IT FURTHER RESOLVED that a copy of this 
resolution be sent to the Governor of Ohio, to the Chair 
man of the Finance Committee of the State Legislature, 
to the Director of Finance, and a copy spread on the 
minutes of this convention. 

RESOLUTION APPROVING, AS RECOMMENDED LEGISLATION, 
THE SALARY SCHEDULE SUBMITTED BY THE COMMIT 
TEE OF THE O.S.P.E. FoR THE STUDY OF SALARIES 

OF ENGINEERS AND ENGINEERING AIDES | 

WHEREAS, a schedule of salaries for Professional 
Engineers iri Ohio was adopted by the Ohio Society of 
Professional Engineers of February 13, 1937, and revis 
February 11, 1939, is set forth on page 9 of the fee sched- 
ule pamphlet, and : 
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WHEREAS, during the past year a Committee of the 
Ohio Society of Professional Engineers has initiated and 
tially completed a survey and analysis of classifications 
and salaries of engineers in public employment and has 
repared a revised classification and salary schedule, based 
mi said survey, for engineers employed by the State. 
WHEREAS, the biennium appropriation bill for the 
State Departments will soon be submitted to the legisla- 
re, and, 
"WHEREAS, the committee’s report indicates that the 
resent state classification salary schedule should be re- 
sed to provide a more logical classification for engineers 
md engineering aides now employed by the state. 
THEREFORE, BE IT RESOLVED, that the com- 
nittees classification and salary schedule be approved for 
aid legislation for the 1941 and 1942 biennium. 
FURTHER, BE IT RESOLVED, that the officers of 
the society are directed to immediately effect the inclusion 
ai the classification and salary schedule as an alternate to 
the present schedule into the biennium appropriation bill. 


MISSOURI 


The mid-winter meeting of the Missouri Society held in 
(ape Girardeau was a success from the standpoint of 
interest and enthusiasm shown. The Southeast Missouri 
Chapter acted as host to the meeting and produced a most 
interesting program. Fred D. Harris, Division Engineer 
MSHD, was Convention Chairman. 

Following the dinner on Thursday the Executive Board 
td an open meeting to which the membership was in- 
vited. C. P. Owens, Second Vice-President, presided over 
the meeting in the absence of President Black. Members 
present were O. J. Lamb, H. J. Bruegging, R. P. Cum- 
mins, C. H. Black (for E. W. Carlton), and E. R. Schultz. 
Actions taken by the Board were: Referring of delinquent 
members to the Membership Committee; approval of the 
Constitution and By-Laws of the Northwest Chapter ; 
acceptance of report of Special Finance Committee ; tabling 
ofaction for closer affiliation with the National Society ; 
establishment of a secretary’s conference to be held at the 
annual meeting ; and proposal of reciprocal action between 
chapters concerning entrance fees and yearly dues of 
transient members. 

Inspection Trip 

Registration was held Friday morning with a total of 
registering. During the day, a field trip was made to 
Cairo and vicinity at which time inspections were made 
the following features: Automatic River Gauge on Ohio 
River at Cairo; description and inspection of the seawall ; 
mspection of an air-conditioned sugar warehouse ; inspec- 
tion of the new levee construction along the Mississippi 
River front ; inspection of flood gates over Route 51 which 
goes under the Illinois Central Railroad; the Ohio River 
Bridge to Wickliffe, Ky. ; inspection of the crevasse in 
the front line levee at the north end of the New Madrid 
pillway which was opened by dynamiting by U. S. En- 
seers during the 1937 flood. 

Following the trip a cocktail hour was enjoyed by the 
membership. The Rainbow Room of the Idan-Ha Hotel 
Was filled to capacity for the banquet and the honored 
suests included Col. Andrews, District Engineers Miller 
iid Trevarthan all from the U. S. Engineers office at 
~emphis, Tennessee. Motion pictures were shown by Mr. 
-inean depicting the following: 1937 flood, at Cairo and 
"the floodway ; concrete block revetment manufacturing 
ind construction, Wappapello Dam; levee construction on 

t. Francis River; and construction and operation of 
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the giant siphons at Marked Tree, Arkansas. Discussion 
of the pictures was given by Mr. Miller. 

Members from five chapters attended: the two-day meet- 
ing which was a credit to the chapter personnel respon- 
sible for it. 


INDIANA 


LEGISLATIVE PROGRAM SUCCESSFUL 

The program of the Legislative Committee of the 
Society, headed by Engineer Clyde Walb, has drawn to 
a successful close. The committee had introduced three 
bills and of these three, two went through to enrollment 
and were signed by the Governor. 

The merit bill for state employed engineers was intro- 
duced in the House as House Bill 395 under the author- 
ship of Representatives Charles Miser of Garrett and 
B. Hoffman of Valparaiso on February 6 and referred to 
Committee on Judiciary A. Then on February 14 this 
committee reported favorably and concurred in. The sec- 
ond reading of the bill occurred on February 17 and was 
passed on third reading by a vote of 71 ayes and 14 noes 
on February 20. The bill was then sent to the Senate the 
next day and referred to its Committee on Judiciary A. 
The next eleven days were anxious ones for the members 
of the Legislative Committee for the Chairman of the 
Senate Committee on Judiciary A would not report the 
merit bill. The bill was caught, with other bills in that 
committee at that time, on a trading block for an appease- 
ment of several Senators on the reapportionment of the 
Congressional Districts of Indiana. Finally when this 
appeasement was partially satisfied, the merit bill with 
fourteen others was reported favorably and concurred in. 
by the Senate committee. On March 6 the bill passed 
second reading and on the next, the third reading and vote 
caused one of the most heated arguments of the day on 
the floor. During the argument, which lasted fully twenty 
minutes, the opposition seemed to have swayed the major- 
ity of the Senators to vote for its defeat until Senator 
Jenner of Shoals and Senator Clyde Black of Logansport 
very eloquently and forcefully turned the sentiment of the 
Senate in favor of the bill as the vote a few minutes later 
showed 31 ayes and 11 noes. The Society is greatly in- 
debted to the authors of this bill in the House and to Sen- 
ators Jenner and Black for their fine work in the Senate. 

Senate Bill 193, which was to increase the county sur- 
veyors salary 3314% if he is a registered engineer, failed 
to get the final vote in the House: - The bill was introduced 
in the Senate by Senators Coblentz of Liberty Mills, 
Jenner of Shoals and Chambers of Newcastle on Feb- 
ruary 7. Seven days later the Committee on Fees and 
Salaries reported favorably on the bill. On February 21, 
after the second reading on the previous day, the bill was 
voted on. During the debate it was pointed out that the 
law would be unconstitutional to change the salary of an 
elective office such as that of the county surveyor in the 
middle of his term, since the bill would become effective 
on June 30, 1941. The bill failed to pass by a vote of 19 
ayes and 23 noes. Having received an unconstitutional 
majority, the bill was amended to become effective Jan- 
uary 1, 1943, and passed the next day with 38 ayes and 
2 noes. The bill was put through the various steps in the 
House in rapid order, having gone through second read- 
ing on March 3. The final step never came, for the 
Speaker of the House held the bill, which is his privilege, 
until the end of the session on March 10. Pe 

The bill requiring city engineers to attend the Purdue 
Road School was introduced in the Senate under the 
authorship of Senators Garrott of Battle Ground and 
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Chambers of Newcastle on February 13. The bill went 
through the various steps without much delay and was 
finally voted on in the House on March 7. The Senate 
passed the bill by a vote of 34 to 0 and the vote in the 
House was 87 to 0. 

Too much praise and thanks can not be given to En- 
gineers Clyde Walb, Asher Gray, William Sorrel, Ray 
Seely, “Skiv” Cameron and William Holland for their un- 
tiring efforts during the six weeks it took to pass these 
bills. Nor must the engineers forget Representatives 
Miser and Hoffman, Senators Black, Jenner, Coblentz, 
Garrott and Chambers, for they proved to be real friends 
of the engineering profession. 


WASHINGTON 


SEATTLE CHAPTER—W.S.P.E. 

At the annual meeting of Seattle Chapter 1941, the 

{ullowing officers were elected and inducted into office: 
E. Wickstrom 

Vice-President—Honore Gerrodette 

Secy & Treas.—Merlin E. Custer. 

This chapter is also considering the adoption of By-Law 
amendment to provide for non-voting Junior and Student 
members, in line with the action taken by the Ohio So- 
ciety, and is expected to be adopted at our February 
meeting. 

Our State Board has prepared, and will present to this 
Legislative Session, certain amendments to the existing 
Engineers License Law for the purpose of making it 
operative and enforceable. These amendments follow the 
existing law with proposed amendments inserted and 
underscored. 

WICKSTROM, JOSEPH ERNEST, Consulting En- 
gineer and Corporation Executive, was born August 1, 
1883, in Clay County, Kansas, the son of Frederick Mat- 
son and Elizabeth (Miles) Wickstrom. Educated in 
public and private schools and under private tuition. Began 
his career in 1901 as an electrical and civil engineer, en- 
gaged in installing electric power at Coeur d’Alene Mines 
until 1903. He was electrical engineer for Alaska Tread- 
well Gold Mines from 1904 to 1906 and Assistant to the 
Superintendent of Seattle-Tacoma Power Company from 
1906 to 1908. President of the Smohomish Electric Co. 
from 1909 to 1910, of the Shelton Electric Co. from 1910 
to 1912, of the West Coast Power Co. from 1912 to 1914, 
and of the Northwest Telephone Co. from 1914 to 1922. 
During the next four years he was engaged in radio 
manufacturing enterprises, and from 1927 to 1929 he 
was President of the Great Northern Power Co. Mr. 
Wickstrom has been engaged in private practice as con- 
sulting engineer since 1908 and maintains offices in 
Seattle, Olympia, Portland and San Francisco. In 1910 
he designed the Lake Cushman development, and aerial 
span at Tacoma, which is the longest in the world. Mr. 
Wickstrom is President and Director of the Wedgewood 
Co., Bremerton Bridge Co., Piedmont Corp., Wickstrom 
& Co., Security Insurance Agency. Guaranteed Bonds 
Corp., Yellowstone & Western Mining Co., British Amer- 
ican Mines and Smelters Co., British American Realty 
Founders Corp., and Director of Willapa Pulp & Paper 
Mills. He was formerly President of the Apartment 
Operators Association, President of the Washington State 
Society of Professional Engineers, and President of the 
Queen Anne Uptown Association of Seattle. He is a 
member of the National Society of Professional Engineers, 
Washington State Association of Public Accountants, 
American Institute of Electrical Engineers, National 
Geographic Society, American Musewm of Natural His- 
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tory, Elks, Odd Fellows, and Redman. His clubs are the 
Arctic of Seattle and the Bankers of New York. Mr 
Wickstrom’s favorite recreations are hunting and water 
sports. 


Engineering Insurance—Osborn 
(From page 5) 


in which the machine may be seriously damaged or de- 
stroyed. Yet many of them can be detected and the ac. 
cident prevented through careful inspection at regular 
intervals by trained engineers. 

I recall one instance of two Diesel engines operating 
under quite similar conditions. One was insured and had 
the benefit of engineering inspections, the other was not. 
The inspector on examining the insured engine found 
that the connecting rod bolts showed signs of undue 
strain. He recommended replacement of the bolts, which 
was done and the engine continued to give its same good 
service. The other engine, which was located not far 
away, had not had the benefit of inspection and a little while 
afterwards one of its connecting rod bolts broke and the 
resulting accident completely destroyed the engine. In 
other words, with machinery as with boilers the greater 
portion of accidents can be detected before they happen 
if you know where and how to look for the signs that 
tell you the true condition of the equipment. 

I know of another case recently in which an order was 
given for insurance immediately before acceptance of the 
plant by the assured. This was not a large plant. It 
contained some 25 motors, pumps, some switch-boards 
and a few miscellaneous items of equipment. The inspec- 
tion of this equipment, which was brand new, revealed 
three motors with damaged bearings, one pump witha 
bent shaft and numerous smaller items which needed to be 
corrected before the plant could be said to meet proper 
operating requirements as outlined in the specifications. 
Without this thorough inspection the owners of the plant 
would have accepted it, and in a period of a few months 
would have been subjected to several hundred dollars in 
repair bills for which the operators would have received 
the blame. Yet the equipment was actually damaged pre- 
vious to or during installation. 

Boiler and machinery insurance, as the contracts 
are written supplies protection on definite listed objects 
against specifically described accidents. In the case of 
hoilers and pressure vessels the general definition of an 
accident is the sudden and accidental tearing asunder of 
the object or any part thereof caused by pressure of 
steam or water therein, or the sudden and _ accidental 
crushing inward of a cylindrical furnace or flue of the 
object so caused. In the case of machinery the general 
definition of an accident is the sudden and accidental 
breaking, deforming, burning out or rupturing of the 
object or any part thereof, which manifests itself at the 
time of its occurrence by immediately preventing cot- 
tinued operation or by immediately impairing the fune- 
tions of the object and which necessitates repair of ft 
placement before its operation can be resumed or ih 
functions restored. The make-up of a boiler or machinery 
policy consists of an insuring agreement which indemnifis 
the assured against loss when caused by an accident f 
the insured object, together with various schedules de 
scribing the objects and the kinds of accidents insured 
against. Since there are many kinds of objects comm 
under the general heading of boilers or machinery, 
kind of object must have a description so that it may 
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be positively identified as that object which is insurtt. 
This identification is carried out by attaching the varios 
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es to the insuring agreement, each schedule apply- 
ing only to objects of a certain group. In order that you 
my realize the many different kinds of objects for which 
surance is available I have listed below the schedules 
sow available with boiler and machinery insurance: 

Boilers (Except Cast Iron Boilers) 

Cast Iron Boilers 

Unfired Vessels 

Economizers 

Refrigerating Systems 

Auxiliary Piping 

Residence Boilers and Vessels 

Replaceable Service Tanks 

Engines, Reciprocating Pumps and Compressors (Ex- 

cept Internal Combustion type) 

Engines, Reciprocating Pumps and Compressors (In- 

ternal Combustion Type) 

Wheels and Shafting (Except Gear Wheels) 

Gears 

Miscellaneous Machines 

Miscellaneous Machines (Co-Insurance Basis) 

Deep-Well Pump Units 

Steam Turbines 

Water Turbines 

Rotating Electrical Machines (Except Motors), Trans- 

formers and Induction Feeder Regulators) 

Electric Motors 

Miscellaneous Electrical Apparatus 

Small Refrigerating and _ aaa Machines 

Air Conditioners 

Each of the schedules carries an extract definition of 
the object so that the limits of liability may be definitely 
mderstood. Each of the above schedules also carries 
the exact definition of accident against which that type 
of equipment is insured. You will readily see, there- 
re, that the proper application of insurance of this kind 
requires a thorough engineering study of the plant, of 
the processes of the plant, and the boilers and machin- 
ty which affect those processes, so that the benefits of 
insurance and engineering inspection may be so applied 
sto produce the maximum in protection to the assured 
tthe minimum of cost. 

Too often this insurance protection has been purchased 
by non-technical heads of plants from far less technical 
imsurance representatives with the result that the protec- 
tion was both inadequate and unduly expensive. In one 
instance a study of the plant showed that the assured 
was carrying coverage of a tvpe known as “consequential” 
which in this case meant insurance against spoilage due 
to lack of refrigeration. In order to be able to pay this 
‘cnsequential” premium he had left out some other very 
tsirable protection. When the matter was thoroughly 
gone into, it was found that the consequential coverage 
was for five times as much material as was ever in the 
pant at any time. Reduction of this item to correspond 
with the correct values reduced the premium enough to 
provide insurance on all of the other necessary items and 
til show a substantial saving in the total expenditure. 
In many municipal and publicly owned plants there is 
litle if any reserve set aside to provide for major re- 
placements of equipment in case of a serious accident. 

is particularly true of sewage disposal plants and 

the smaller light and power plants. In these installations 
t's imperative that some provision be made for pro- 
ction against such catastrophes, and the most satisfac- 
lry method is the careful application of insurance so as 
take care of this item at the minimum of expense. 
$ is quite often done by insuring only those pieces 
€quipment which are subject to the most serious ac- 


MARCH-APRIL, 1941 


cidents and the loss of which would seriously cripple the 
plant or put it out of business entirely. 

When a serious accident happens ‘to the boilers or 
machinery, there is usually a substantial loss due to prop- 
erty damage or injuries resulting directly from the acci- 
dent, and it is these direct damage losses that the boiler 
or machinery policy mentioned above is designed to cover. 
However, in many cases there are much greater losses 
from the same accident due to the prevention of business, 
or the spoilage of materials. Insurance against these 
losses may be had as a part of the boiler or machinery 
policy, but here again it is most important that a com- 
plete engineering analysis be made so that this protection 
will actually be what the assured thinks it is, and what 
the assured actually needs. 

A common error in interpretation occurs in the case 
of a type of protection provided by fire insurance com- 
panies and known as “Use and Occupancy Insurance,” 
which is protection against losses caused by the preven- 
tion of business when due to a fire or wind storm or other 
hazard insured against in their policy. One of the com- 
mon hazards included in this type of coverage is ex- 
plosion and, consequently, many assured think that they 
are fully protected against all such losses. However, this 
is not the case, as all such policies specifically exclude 
losses due to boiler explosion, fly wheel explosion and 
machinery breakdown. Protection against these latter 
items (Use and Occupancy insurance) may be provided 
only as a part of a boiler or machinery policy, and against 
accidents only to those objects which are insured under 
the direct damage section of such policies. 

When accidents occur and the plant is down the assured 
is in need of real engineering assistance in order to 
remedy the trouble as quickly as possible. It is at this 
time that the extra values in insurance are so much in 
evidence. This is especially true when Use and Occu- 
pancy insurance is in effect. In one such case, I have 
known of a 1000 HP motor being replaced in less than 
24 hours. In another case new coils and parts for a large 
motor were flown by air from Schenectady, New York, 
to the West Coast. In several cases I have know of in- 
spectors and engineers being on the job in the assured’s 
plant within two or three hours and getting repairs under 
way with a speed and efficiency that seemed impossible. 

In the investigation and study of accidents, careful 
records are made showing the cause and the resultant 
damage. As these records are correlated the weak spots 
and trouble points of many types and kinds of equipment 
are shown. The results of these studies are constantly 
being made known to the inspectors and field engineers 
so that they know where to look for trouble before it 
happens. This same information is quite often made 
available to the manufacturer of the equipment so that the 
part may be strengthened or future trouble minimized. 

The foregoing has touched upon only a few of the 
many phases and applications of engineering insurance. 
However, in closing I would like to leave a few definite 
thoughts with you on this matter. 

1. Engineering insurance should be applied only as 

the result of.a careful technical survey of the plant, 
its equipment, and processes. ° 

2. This survey and report should be made by an engi- 

neer trained in the many intricacies of this work. 

3. Be sure that your engineering insurance is backed 

by a complete engineering staff, fully able to handle 
any serious problems that may arise. 

4. Don’t hesitate to ask questions of this insurance 

company until you are fully satisfied that all of the 
above conditions are entirely fulfilled. 
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Professional Needs—Montgomery 
(From page 7) 


How can this Texas Society of Professional Engineers 
help the young engineer? Well, of course, if my two 
former suggestions are carried out, the members of the 
Texas Society of Professional Engineers will not be called 
upon very often by the engineers themselves for employ- 
ment. They will be contacted by these personnel officers 
that I have been talking about, but in any case, the older 
engineers, I believe, will always be willing to give em- 
ployment whenever they can obtain the man that they 
need. And I think that the time is going to come (and 
that time will be when we reduce our registration fees) 
when we will set up permanent committees with some funds 
at their disposal to give special assistance to our young 
engineers. And the time is going to come, too, when we 
will be able to set up a grievance committee within our 
own organization and give them special funds to perform 
the duties that they should perform along that line. 


After we help these young engineers get a job, what 
about keeping the job? I have said time and again that 
I would help anyone get a job if I could, and I have helped 
hundreds, but I am not going to help a man keep a job 
once he gets it. That is up to him strictly. Some of 
them try to hold it through political influence—but I 
will never give any man assistance to get his job back if 
he has ever been fired from it. I think that is the worst 
thing that could be done to any young engineer, to train 
him along the lines of gold-bricking on his profession. 


I will say, too, that if I could find a young engineer 
that had the attributes that I wanted, I would give him 
a job and I wouldn’t even ask him what salary he desired. 
I would want a young man that understood human nature, 
that had a good personality and who liked to meet people, 
who was a good salesman. I haven’t even mentioned his 
ability, because I would presume that if he were a graduate 
of an engineering school then he easily could learn the 
engineering work that he should learn if he were working 
for me. But these other things:—he should be loyal and 
honest and have high ideals and a pleasant personality 
and if you get a man like that, he can nearly command 
his own salary. As a young engineer he is going to find 
out something that I am just a little bit ashamed of. He 
is going to find that there is a tinge of professional jealousy 
among engineers, and so he is going to have to learn to 
be tactful, to learn to be tolerant, because it is going to 
take those things to eliminate the jealousy that exists 
today among engineers. 

Engineers today occupy an extremely favorable place 
in the minds of the public. The engineers today have the 
confidence of the public to an extreme degree, more so, 
I believe, than any other profession. The young engineer 
must be made to realize this and he must be taught, and 
he must be made to know that above all, to keep the high 
confidence of the public, he as well as the older engineer, 
must maintain that high integrity of our profession at all 
times. 


The Engineer—Dorr 
(From page 8) 


thoughtful men everywhere. Most of them are agreed that 
it must guarantee freedom of thought, of speech, of move- 
ment, of worship, to all men; it must establish the rule 
of law both nationally and internationally ; it must recog- 
nize the state, not as an all-powerful superbeing, but as an 
instrument of public welfare and of cultural development ; 


and it must organize the means of production and of dis. 
tribution for raising standards of living and of working 
for all the peoples of the world. 

There must be no question of the eventual outcome of 
this war! There can be no question that the stupendoys 
efforts and sacrifices which are going to be necessary to 
win it will be justified only if there arises from it a better 
world for everybody. 


We shall have to meet and solve the problems of hunger, 
of disease, of agricultural devastation, of capital destruc. 
tion. We shall need a system of production and distriby. 
tion built on sound engineering principles. The new world 
will have greater need than ever before for a science and 
technology capable of removing physical and technical 
barriers. 

The engineer has played much too small a role not only 
in the affairs of the world but in the responsibilities of 
our own Government. Look over the rosters of our legisla- 
tive bodies, from the city council to the National Govern. 
ment, and see how seldom the name of an engineer js 
found. Tradesmen, business men, politicians, lawyers, are 
there, but only rarely an engineer. And yet modern life is 
largely dominated by technical matters and the new social 
organization which is evolving will be dependent upon 
technical skills ; the conclusion*seems inescapable that men 
who are trained in the development, utilization, and control 
of the great natural forces—in other words, the engineers 
—should take a larger part in the formulation of laws and 
the shaping of policies. As a citizen, the engineer has a 
special responsibility because he has a special training. 


Much has been preached and written since the beginning 
of time on the problems of human relations. We so often 
say that you can’t change human nature, and this is given 
as a reason why we cannot expect any real measure of 
success in our prospective endeavors. Does not this lose 
sight of a fundamental change that has been going on in 
human environment? 


There is in the human animal an inherited predatory 
instinct and way of life. To live by taking from others 
what they have, or to reduce them to subjection and live 
on what they have produced or are producing is a way 
of life ingrained by a million years of the struggle for 
existence. This is the way of life of primitive man and of 
brutes among primitive man. It has left its impress on the 
present way of life of too many individuals and groups. Its 
vestigial traces will no doubt long survive. But the hope 
of human society and the thing that has made its advance- 
ment possible is another and very different capacity of the 
human animal. It is the capacity that gets things for itself, 
not by strong arm killing, stealing, or enslavement, but 
by creating them from the raw material of the earth 
through its inventive and constructive genius and in its 
ability to work together peacefully in these inventive and 
constructive efforts. 

Over a period of centuries, this engineering has made 
for the freedom of the race from many of what must have 
seemed fixed limitations of its environment. While its 
true that the fundamental inventions and discoveries of the 
human animal go back far beyond its recorded history, 
there has seemed to be within the last hundred years 2 
quickening of the tempo of discovery and invention which 
offers to the race a control over natural forces, whi 
tends to revolutionize the relation of man to his envirot 
ment. 

It would appear to make possible for the human raceé 
degree of escape from the need of following its predatory 
instincts which might well earlier have seemed unbeliev- 
able. It isn’t that man has been relieved from the necessity 
of work but that by organization and the use of invention 
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can be a Satisfaction of the necessities of life and 
an opportunity for the development of the capacities of 
mankind without robbery and enslavement to a degree 
which earlier ages could only imagine in their fantasies of 
Utopia. 

The engineers have released these great forces but they 
tave not had the control of their use in the structure of 
human society. Can they not claim a right as to some say 
inhow their efforts should be used? Are not those very 
characteristics which make for sound engineering in bridge 
and chemical plant, characteristics to be used in human 
engineering? In that human engineering involved in mak- 
ing it possible for the peoples of the earth, whom they have 
ought physically so close together, to live constructively, 
suring the abundance which the imagination and skill of 
the engineer have made possible? 


Engineering—Peters 
(From page 9) 


The selection of the elective courses in liberal arts 
should also be left entirely to the student. The student 
should be allowed to take subjects in which he has a 
definite interest. These could be such subjects as political 
sience, history, literature, general psychology, and many 
others. These liberal arts subjects would definitely give 
the student a more liberal education. It would aid in 
giving the student the so-called polish and social poise 
which engineers, in general, lack. 

The reasons for the extended course, as well as the way 
in which it could be accomplished, have been pointed out. 
However, one must realize that these views are very gen- 
eral. Many problems would arise that would have to be 
solved. Much work and study would be required to make 
this revision. No doubt the first attempts to extend the 
course would seem very radical and revolutionary. How- 
ever, other courses. such as medicine, dentistry, and law 
have been extended at some time and the extension has 
proven to be very satisfactory. 

There is little doubt but that the extension of the course 
would add prestige and distinction to the entire engineer- 
ing profession. Students, after completing this course, 
would be much better prepared to enter the field of engi- 
neering and more capable of taking their place in society. 
Then too, the extended course would be an advantage in 
that it would offer additional opportunities for employ- 
ment due to the student’s broader education in both a 
general and specific field. It seems almost inevitable that 
this change must, and will, be made in the near future. 
Until the change is made, however, engineering students 
wil have to be content with the four-year course and the 
opportunities offered by the graduate college. 


Military Highways—Brant 


(From page 15) 


on of mechanized and motorized equipment, for the 
poduction of which a much greater sum is being ex- 
pended. But this highway system will not rust out and 

€ obsolete or be useless because foreign powers fail 
attack us. It will be used from the day it is completed, 
jist as all peace-time highways are used, and will more 
than pay for itself over the years in savings to the com- 
merce of our country in addition to the added recreational 
lise that will be afforded our people. 
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The Engineer in the Federal Service 
—Stocking . 


(From page 12) 


fication cases, and refers to professional engineering positions only. 
It does not include any subprofessional positions such as draftsman, 
engineering aid, scientific aid, etc. 

P-1 positions are junior engineer positions paying an entrance 
salary of $2,000 a year. P-2 positions are assistant engineer posi- 
tions paying an entrance salary of $2,600 a year. P-3 positions 
are associate engineer positions paying an entrance salary of $3,200 
a year. P-4 positions are engineer positions paying an entrance 
salary of $3,800 a year. P-5 positions are senior engineer positions 
paying an entrance salary of $4,600 a year. 


Complete data are not yet available for this year but 
undoubtedly the figures on engineering appointments will 
equal, if they do not exceed, those of 1939. 

The number of classified subprofessional engineering 
positions greatly exceeds the 13,000 professional positions 
and the problem of recruiting for technical positions is 
indeed a difficult one. A tremendous increase in the 
number of applications for technical positions has occurred 
in recent years because of the keen competition for em- — 
ployment and because of the increased interest in govern- 
mental affairs. 

Approximately 10,000 competed in the recent junior 
engineer examination held on April 6 of this year, and a 
recent examination for various grades of engineering aid 
produced approximately 25,000 applicants. Of these 
25,000 applicants, 21,662 actually competed in the written 
part of the examination. Examination announcement No. 
67 of 1939 for various grades of professional engineering 
positions yielded 10,259 applications, while a more recent 
announcement for draftsmen positions resulted in 11,045 
applications being filed. 

I cite these few figures (I could cite many more) simply 
to indicate the magnitude of the recruiting job with which 
the Commission has to contend. 

The handling of large numbers of applications is, how- 
ever, only one phase of the recruitment problem. There 
are, in addition, the problems of preparing examination 
announcements, rating schedules, and examination ques- 
tions, the obtaining of examination rooms, the rating of 
assembled (written) examinations, the rating of appli- 
cations resulting from unassembled examinations, and 
always the answering of a large volume of correspondence. 

When vacancies occur they need not necessarily be 
filled through the procedure of open competitive examina- 
tion. They may be filled by promotion of persons within 
the service, by transferring employees from one depart- 
ment to another, or by reinstating, #.e., re-hiring a person 
with a good record who previously worked for the Federal 
service and who resigned and wants to come back into the 
service. However, the open competitive method of filling 
vacancies, I presume, is of most importance to this group. 

Once it is determined that personnel needs are to be 
met through open competition, the next step consists of 
planning the tests. The Commission plans the examination 
in collaboration with the personnel officials of the depart- 
ments which will use the list of eligibles established as a 
result of the examination. After a careful study and an 
analysis of the duties and responsibilities of the position 
have been made, the Commission determines what educa- 
tional and experience requirements are needed to insure 
qualified eligibles and then proceeds to announce the ex- 
amination in printed form to be circulated to the news- 
papers, professional publications, and to all first- and 
second-class post offices throughout the country. 

Examinations may be of the assembled type or of the 
unassembled type. The assembled type of examination is 
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one in which candidates are assembled in an examination 
room and take a written test. The unassembled type of 
examination is an examination that does not require can- 
didates to assemble for the purpose of taking a written test 
but is based instead on an appraisal of the extent and 
quality of the education and experience of the applicant. 
An oral examination is also sometimes given as a supple- 
mentary part of either the assembled or the unassembled 
type of examination. 

In the engineering field, the Commission holds examina- 
tions for two large groups of positions. One group, gen- 
erally called the subprofessional group, includes such posi- 
tions as surveyor, inspector, engineering aid, draftsman, 
etc. The other group is the professional group and in- 
cludes such positions as junior engineer, assistant en- 
gineer, associate engineer, engineer, senior engineer, prin- 
cipal engineer and head engineer. The entrance salary for 
the subprofessional group ranges from $1,020 to $2,600 a 
year, whereas the entrance salary for the professional posi- 
tions ranges from $2,000 to $8,000 a year. There are a 
few engineering positions in the classified service paying 
an annual salary greater than $6,500, but such positions 
are ordinarily filled by promotion rather than by open 
competitive examination. 

One of the things to be decided in planning an examina- 
tion is whether the examination is to be of the assembled 
or the unassembled type. The rules and regulations of the 
U. S. Civil Service Commission provide that examinations 
be assembled whenever practicable and the Commission, 
therefore, holds the objective written examination when it 
appears probable that the assembled type: (1) will pro- 
duce qualified eligibles in sufficient numbers to meet the 
needs of the service; (2) can be adequately prepared and 
rated without undue delay; (3) can be held at reasonable 
cost; (4) will better measure the qualifications of the 
‘applicant. The assembled examination is generally used in 
connection with the recruitment of junior engineers, en- 
gineering aids, and engineering draftsmen. Subprofessional 
positions seldom require applicants to show formalized 
technical education, although such education is often per- 
mitted as qualifying in lieu of experience. Professional 
positions, particularly those positions of a research nature 
or those positions in which it is necessary to have an inti- 
mate and working knowledge of the fundamental sciences 
of engineering, usually require a stated amount of formal 
education for admittance to the examination. 

As the higher grade professional, administrative, and 
executive engineering positions all require a certain 
amount of specialized experience over and above formal 
education, the unassembled type of examination is or- 
dinarily used for recruiting for such positions. Numerical 
ratings are based on the education and experience shown 
and on such corroborative evidence as the Commission 
obtains from confidential vouchers sent to former employ- 
ers and references of the competitors. 

The Commission and the various Federal agencies are 
just as anxious to obtain the very best of the engineering 
students as is industry. Therefore, young engineers who 
desire employment in the Federal Government are en- 
couraged to apply for the junior engineer examination or 
for some of the subprofessional engineering examinations. 
Should it not be possible to obtain an original appoint- 
ment in a professional position, a person accepting a sub- 
professional position may later, upon the occurrence of 
appropriate vacancies or the establishment of new posi- 
tions, be promoted to a professional position providing the 
appointee’s work is sufficiently satisfactory to warrant such 
promotion. 

I wish to dwell briefly on the unassembled examination 
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because of the important part it has in competitive civil 
service recruitment for higher grade positions. For™ 
number of years, I have been engaged as a professional 
examiner in preparing and rating examinations in fhe 
engineering field, and I have noted in reviewing applicgs 
tions that competitors constantly try to sell themselves 
that is, they explain what they can do, tell how good they 
are, etc. For objectively rating education and experiences 
a knowledge of what the applicant actually has done # 
more essential than what he believes he can do. Befors 
filling out an application form, therefore, it is wise fom 
applicants to read very carefully the examination am 
nouncement and make every effort to answer all questions 
completely and in detail. When describing experience jy 
an application form, an applicant should realize that rating 
examiners and appointing officers are more interested ig 
clear-cut statements of duties, actually performed, respon= 
sibilities assumed, and accomplishments attained than they 
are in personal opinions of one’s worth. 

In some examinations the Commission must write highly 
specialized experience requirements into the announces 
ment in order to be sure of obtaining qualified eligibles 
for the position. Many competent engineers often appiyam 
and their applications must be “cancelled,” not because 
they are not competent engineers but rather because they 
do not have the specialized experience needed for that 
particular position. Such engineers should not accept this 
“cancellation” as a reflection on their ability as an ei 
gineer—it is not intended as such by the Commission and 
in later examinations when requirements are modified §6 
as to recruit for other positions, it may be possible f 
accept their experience as qualifying and give them af 
eligible rating. 

In closing, I wish to point out that engineers in the 
Federal service are much the same as those outside the 
service. Many of them maintain affiliations with the va 
rious professional societies and are generally accepted bya 
the profession. Some are constantly contributing to them 
engineering literature of the day, and the engineeringm 
leaders in the Federal service can point to outstandingay 
accomplishments in their respective fields. The Govern-im 
ment engineers appreciate the opportunity of meeting with® 
their fellow engineers in order to discuss mutual problemsam 
and to formulate engineering philosophies that will lead tomy 
future professional development. The U. S. Civil Service 
Commission and all true professional engineers in them 
service welcome the competition of top-notch engineersiiaam 
and engineering students in examinations for the com 
petitive classified service. 


(Reprint from March 1941 issue of “The Journal of Engineering 
Education.”’) 

* Presented before the Middle Atlantic Section, 8.P.E.E., University, 
of Delaware, May 4, 1940. 


Your Debt to Your Profession 
More than 300 years ago Lord Bacon wrote, “I hold 
every man as a debtor to his profession; From the 
which as men of course do seek to receive countenance 

and profit, so ought they of duty to endeavor them- 
selves by way of amends to be a help and ornament 
thereunto.” 

Thus the epigram, “Every Man is a Debtor to His 
Profession” came into our literature ; and along with 

it, the reason why. & 
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